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16. Abstract (Continued) 

and ground water are VOCs including benzene, PCBs, PCE, TCE and other carcinogenic 
compounds; other organics including pesticides; and metals including arsenic, chromium, 
and lead. 

The selected remedial action for the site includes source control and ground water 
components. Source control remediation includes installation of liquid extraction wells 
to pump out free liquids currently pooled i~ the three waste areas and any liquids 
released from drums buried in the mounds,,followed by otfsite treatmen~·Of the removed 
organic liquids and onsite treatment. of aqueous liquids; excavation of drUIIID8d organic 
liquids for o!!site destruction; excavation and consolidation of contaminated soil 
adjacent to the main source areas with placement in the main source areas, followed by 
temporary capping; treatment of the main source areas using in-situ soil vapor 
extraction with treatment of air used in soil extraction by thermal destruction; 
installation of a permanent RCRA-compliant cap once remedial activities are complete. 
Ground water components are designed to control the spread of ground water plumes and 
protect downgradient areas because of the technical impracticability of restoration of 
the bedrock aquifer. Ground water remediation includes installation of an interceptor 
trench downgradient of the source areas to intercept and collect contaminated ground 
water migrating in bedrock zones, and a second trench or equally effective system of 
extraction wells to intercept and collect contaminated ground water contaminating the 
alluvium; design and construction of an onsite ground water treatment system to treat 
both organic and inorganic contaminants before discharge of treated water to surface 
water. Contaminants already present in the alluvium will be allowed to dissipate by 
natural dilution, natural attenuation, and flushing; however, active restoration will be 
implemented if contaminant reduction goals are not met. In addition, institutional 
controls, surface water controls, and multimedia monitoring will be implemented, and the 
current provision of an alternate water supply will be continued. The estimated present 
worth cost of this remedial action is $62,904,655, which includes an annual O'M cost of 
Sl,300,000. 
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SITE NAME AND LOCATION 

Hardage/Criner 
McClain County, Oklahoma 

DECLARATION 
FOR THE 

RECORD OF DECISION M1ENDMENT 

STATEMENT OF BASIS AND PURPOSE 

This decision document represents the selected remedial action for the 
Hardage/Criner site developed in accordance with the Comprehensive 
Environmental Respon~e. Compensation, and Liability Act (CERCLA), as 
amended hy the Superfund Amendments and Reauthorization Act of 1986 (SARA), 
and to the extent practi~ahle, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). 

This decision is based on the contents of the administrative record for the 
Hardage/Criner site. The attached index (Appendix C) identifies the items 
which comprise the administrative record upon which the decision to amend 
the 1986 Record of Decision (ROO), and the selection of the modified remedial 
action 1s based. 

The State of Oklahoma supports a number of the components of the amendment 
hut has not concurred with all elements of the selected remedial action. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the site, if not 
addressed by implementing the response action selected in this ROD, may 
present an imminent and substantial endangerment to public health, welfare, 
or the environment. 

DESCRIPTION OF THE REMEDY 

The 1989 proposed remedy is a comprehensive site remedy addressing hoth 
Source Control and Groundwater operahle units at the Hardage/Criner site. 
It involves a modification of the 1986 ROD for Source Control, and 
incorporates new Groundwater response actions. The major components of 
this remedial action consist of the following source control and ground
water components: 

SOURCE CONTROL 

o the installation of liquid extraction wells 1n three main source 
areas to pump out free liquids current·y pooled in these areas and 
any liquids released from drums buried in the mounds. The liquids 
would he collected and shipped offsite for treatment, therehy 
permanently reducing the volume of haz ·dous substances in the 
source areas and the potential for the r migration. 
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o excavation as per the 1986 ROO for the direct removal of drummed 
liquids in the Barrel Mound and Main Pit. Drum excavation and 
liquids removal would reduce the volume of hazardous liquids within 
the source areas during the early phases of remedy implementation, 
thereby reducing the reliance on long-term active controls otherwise 
necessary to address the continued release and migration of hazardous 
liquids, many of which are highly toxic, resulting from gradual and 
difficult to predict corrosion of drums. 

o excavation ~f contaminated soils in areas adjacent to the three 
main source areas and transport to the source areas. These materials 
would he consolidated under a temporary cap in the main source areas 
where they would he treated using soil vapor extraction. 

o use of soil vapor· extraction to draw air through the source areas 
after consolidation to evaporate contaminants and permanently 
r~move them to the surface through air extraction wells. The air 
would he treated to destroy the contaminants using the best available 
control technology (BACT) by thermal destruction. 

o permanent source area capping once remediation activities are 
complete. A temporary cap will be installed during remediation 
activities, follo~d by a permanent RCRA-comp11ant cap at the end of 
remediatior. 

GROUNDWATER 

Groundwater components summarized below would be implemented in conjunction 
with a substantial reduction of the contaminant source areas thereby reducing 
the long-term potential contribution of the sources to groundwater. 

o the installation of a V-shaped trench located downgradient (west, 
south and east) of the three main source areas to intercept and 
collect contaminated groundwater migrating in all bedrock zones 
existing above Stratum IV. This trench would capture contaminated 
groundwater onsite and near the source areas minimizing migration 
of contaminants heyond the trench and into the alluvium of North 
Criner Creek. 

o the installation of an interceptor trench, or equally effective 
system of extraction wells, in the southwestern part of the site to 
contain contaminated groundwater moving into the alluvium from 
bedrock zones above Stratum IV. This interceptJr system would capture 
migrating contaminants hetween the V-trench and alluvium of North 
Criner Creek. 

o the design and construction of an ons 1 te ground ·ater treatment 
system incorporating treatment processes to tre ~ both organic 
and inorganic contaminants to surface water dis.~arge standards. 
Collected groundwater would he pumped to the tr?atment unit, and the 
treated water discharged to North Criner Creek. 
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o alluvial groundwater restoration. Contaminants already present in 
the alluvium would he allowed to dissipate hy natural dilution, 
natural biodegradation and flushing. The interceptor trenches, in 
conjunction with source control actions, would abate contaminant 
migration into the alluvium of North Criner Creek and allow natural 
restoration to Maximum Contaminant Levels to occur. If alluvial 
monitoring reveals that estimated natural restoration times and 
plume dilution rates are not being met, then active restoration 
of the alluvium would be implemented. An increase in contaminant 
concentrations in the alluvium after trench installation and pumping, 
or a decline in the mass of contaminants of less than 40 percent in 
10 years, will trigger active restoration in the alluvium. 

In addition to the Source Control and Groundwater components listed above, 
the comprehensive remedy calls for the following monitoring and support 
components (further described in Section 6} which are necessary as part of 
remedy implementation: 

o institutional controls, including fencing, deed restr~ctions, and 
maintenance of the availability of an alternate water supply system. 
These will be implemented to restrict access to the site and 
contaminated groundwater. 

o surface water controls to collect surface water drainage from the 
source areas during remedy implementation, and to divert 
uncontaminated runoff away from the working area in order to 
minimize the generation of contaminatP.d groundwater. 

o remedial monitoring to verify that the migration of contaminants 
has been halted. This monitoring program includes monitoring of 
surface water in North Criner Creek, monitoring of alluvial and 
bedrock groundwater onsite and offsite, including downgradient of 
the alluvial contamination plume, and monitoring of the performance 
of the groundwater interceptor trenches (or wells if used in place 
of the southwest interceptor trench) to determine their effectiveness 
in containing and reducing contamination. The caps proposed as 
part of the Source Control will be monitored for differential 
settlement or erosion. Finally, air quality would he ~nitared 
during implementation of the remedy both onsite and at the fenceline 
boundary. Action levels will be set onsite to assure t1at Maximum 
Ambient Air Concentrations are not exceeded at the fenceline. 
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DECLARATION 

The selected remedy, if imvlemented, is protective of human health and the 
environment, attains Federal and State requirements that are applicahle or 
relevant and appropriate to this remedial action and is cost-effective. 

This remedy satisfies the statutory preference for remedies that employ 
treatment that reduces toxicity, mohility or volume as a principal element 
and utilizes permanent solutions and alternative treatment technologies to 
the maximum extent practicahle. 

Because this remedy will result in hazardous suhstances remaining onsite 
ahove health based levels, a review will be conducted within five years 
after commencement of r~medial action to ensure that the remedy continues 
to provide adequate protection of human health and the environment. 

iv 
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1-1 

1.0 SITE LOCATION AND DESCRIPTION 

The Hardage site is located in a rural area of McClain County in central 
Oklahoma, approximately 25 miles south-southwest of Oklahoma City 
(Figure 1-1). The site is bounded on the South hy old Oklahoma State 
Highway 122, on the north by open farmland. on the west hy a gravel (County) 
road, and on the east hy a series of three small ponds (Figure 1-Z). 

The Hardage site was operated from 1972 to 1980 under a permit issued by the 
Oklahoma State Department of Health (OSDH) for the disposal of industrial 
wastes. In 1983, EPA placed the site on the •National Priorities List" 
(48 Fed. Reg. 40658) for response under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA). EPA has taken 
the lead in response to t~is site. OSDH has provided technical support and 
advice to EPA, particularly in the early stages of work on the site, and 
has been consulted on remedy selection. 

As a result of waste disposal practices at the site, chemicals have migrated 
vertically and laterally resulting in the contamination of approximately 
70 acres of groundwater b!neath and adjacent to the sfte as well as several 
acres of surface soil in the immediate vicinity of the main disposal areas. 
The principal source of contamination is so.e 278,000 cubic yards of 
sludges, waste drums, highly contaminated soils, and waste liquids contained 
in three waste areas near the center of the property. 

The disposal areas at the site were a number of permanent and temporary 
impoundments into which a variety of liquid, sludge, and solid wastes were 
disposed and mixed. These areas, described more fully in Section 2.1, were 
primarily the Main Pit, Sludge Hound, and Barrel Hound, and in addition the 
North Pit, West {mixing) Ponds, and East (mixing) Ponds (see Figure 1-2). 
During 1980- 1981 the operator consolidated wastes into the Main Pit, 
Barrel Mound, and Sludge Hound and capped those areas with two to three 
feet of local soil in an effort to permanently close the site. Closure 
efforts failed, however, to prevent the migration of hazardous substances 
vertically and laterally into groundwater from the impoundments. More 
specifically, dense non-aqueous phase liquids have pooled heneath the Main 
Pit, Barrel Mound and to some extent the Sludge Hound and now serve as a 
continuing source of contamination to the groundwater. Volatile organic 
compounds, many of them known or suspected carcinogens, have migrated 
from these areas offsite into the alluvium of North Criner Creek, forming a 
plume of contamination extending a distance of ahout 2800 feet southwest of 
the Main Pit. Total concentrations of volatile organic compounds in the 
plume exceed 25,000 pph near the source areas and decrease systematically 
away from the source areas, with concentrations as high as a few hundred 
ppb more than 2500 feet away from the Main Pit to the southwest. Volatile 
organic compounds are entering North Criner Creek at sufficient quantities 
to cause detectable concer.trations in surface water in the Creek. 

Present and near-term risks are related primarily to groundwater resources 
and any individuals who might use the contaminated groundwater. Over the 
long-term, risks will also he posed due to erosion of wastes and their 
gradual surface and suhsurface migration across and from the site. 
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2-1 

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 Disposal Operations 

In 1972 the site owner and operator Royal Hardage, received a permit from 
the Oklahoma State Oe~artment of Health (OSDH) to operate a hazardous and 
industrial waste landfill at the site. This permit was based on an 
application by Mr. Hardage that consisted of a general outline of planned 
operations and limjted subsurface boring data on site geology. 

From September 1972 until November 1980 the site accepted approximately 21 
million gallons of hazardous and industrial wastes including paint sludges 
and solids, ink ~olvents, tire manufacturing wastes, oils and solvents such 
trichloroethene, corrosives, plating wastes sludges, cyanides, and caustic 
wastes, many of which ar~ now regulated as hazardous waste under the Resource 
Conservation and Recovery Act (RCRA). The liquid portion of this waste was 
initially discharged into the Main Pit. Early in the operation, problems 
began to occur due to slower than expected evaporation of wastes. To deal 
with this problem, the operator began spraying liquids over the Main Pit to 
enhance evaporation and also drained some of the liquids into adjacent 
t~porary mixing ponds for bulking with soil. The soil/waste mixture was 
disposed in a new area called the Sludge Mound. Sludge waste, including 
residue from oil recycling and styrene tar production, and some drums of 
solid material, were also disposed in the Sludge Mound. 

In addition to the hulk waste liquids disposal described above, drums of 
waste were also received at the site. These waste drums were initially 
opened and dumped into the Main Pit. This practice, however, became less 
common after about 1974. During most of the operations, drums were dumped 
off trucks into two areas, the west side of the Main Pit and the Barrel 
Mound. The Barrel Mound area adjoins the north end of the Main Pit and 
was built to a height of 25 to 30 feet hy trucks dumping drums off of the 
south side of the mound, filling soil over and around the drums, and dumping 
of additional drums onto the previously dumped drums. Many of the drums at 
the site were carelessly dumped into the pits, without any attempt to avoid 
rupturing. Some drums were rolled off trucks down the face of the Barrel 
Mound. Other drums dumped into the pits were not sealed to begin with. 
As a result, a substantial number of these drums spilled or broke 
open during the disposal operation resulting in the direct release of large 
volumes of hazardous and carcinogenic chemicals into soils and eventually 
groundwater. Many of the drums, however, were disposed intact, as shown 
hy accounts of the site operation (Hardage, 1987). Moreover, intact drums 
were excavated and removed from the site during exploratory excavations in 
1988 (EPA, 1988). A summary of drummed wastes brought to the site (from 
manifests) is presented in Table 2-1. 

In addition to disposal practices in the source areas (Barrel Mound, Main 
Pit, and Sludge Mound) waste mixing and transfer operations were conducted 
over much of the site in areas known as the North Pit, East Pond area, and 
West Pond area. The disposal areas and site activities described ahove are 
illustrated in Figure 1-2. 

' 



Table 2-1 
SUMMARY OF DRUMMED WASTES FROM MANIFESTS 

Waste Cateaor,y 

Paint 
Sludge 
Paints 
Solids 

and Related Wastes 
.... -

Mixed Wastes 
Mixed Wastes 
Tire Manufacturing Wastes 

(Carbon Black,_Soap, 
Oil, Solvents, Rubber) 

Soap, Oil, Solvents 

Acid 
Rinse Water 
Sulfuric Acid 
Sludges 
Acids 
Chromic Acid 
Nitric Acid 
Acids and solvents 
Muriatic Acid 
Acrylic Acid 
Hydrofluoric 

Oils and Solvents (TCE, 
Stoddard) 

Asbestos 

Oil 
Oils 
Sludge 

Alumina Silica Slurry 

Ink 
Inks 
Solvent 
Sludge 

Caustic 

C'IOIU IIJOD. ':l0/1 

No. of 
Containers 
Received 

5,897 
1,044 

451 

2,557 

1,405 
304 

1,867 
880 
676 
341 
248 
194 

31 
13 
12 

4 

3,253 

1,345 

660 
132 

747 

520 
57 
47 

580 

...... 

Estimated 
Volume Receivedl11 

<gallons) 

324 '04 7 
57,420 
24,805 

138,600 

77,275 
16 '720 

102,685 
48,400 
37,180 
18,755 
13' 565 
10,670 

1,705 
715 
660 
220 

177,815 

73,975 

36,300 
5,790 

41 '085 

30,425 
3,135 
2,585 

31 '900 



Table 2-l 
(continued) 

Waste Ca-tesory 

Cupric Ammonium Persulfate 
and Toxic Tin 

Corrosive 

MDI (methylene bisphenyl 
isocyanate) 

Plastic Wastes 

Aromatic Resid~e 

Chemical 'Wastes 

Plating 'Waste Sludge 

Cyanide (Copper, Potassium, 
Sodium) 

Shopwaste 

Nitric Alumina 

Glue 

Alumina Oxide 

Filter Cake 

Methanol 

Sediment Pit Waste 

Zinc, Arsenic 

PCBs 

Laboratory Chemical Packs 
(Phosgene Gas Canister, 
Reagents, 'Waste Chemicals) 

Toxaphene 

CVOR111/0JJ.50/2 

No. of 
Containers 

Received 

435 

357 

299 

261 

232 

229 

214 

142 

lll 

91 

84 

80 

80 

80 

62 

33 

29 

27 

145 

. ~ ... 
G 

Estimated 
Volume Received11

l 

Cullonsl 

23,925 

19,635 

16,325 

14,355 

12,760 

12,595 

11,170 

7,760 

6,105 

5,005 

4,620 

4,400 

4,400 

4,400 

3,410 

1,782 

1,595 

1,385 

1 '375 
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Table 2-1 
(continuec., 

No. of 
Containers 

Waste Cite;ory Received 

Polyacrylamide 14 

Sand Filter Sludge 11 

Ammonium Bifloride 8 

Selenium 8 

Emulsion 6 

Trichloroethane and Aluminum 63 

~r~ium 20 

Waste ~lorides 142 

Insecticides 3 

Salt Sludge 2 

Ammonium Hydroxide 55 

Chlorine l 

Sodium Lead Alloy 1 

2,4-Dinitrophenyl Hydrazine 1 

Pesticide with Arsenic 1 

Vaccine 1 

TOTAL 25,593 

Estimated 
Volume Receivedc11 

l gallons) 

770 

60S 

440 

440 

330 

315 

300 

142 

165 

110 

ss 
55 

28 

1,437,809 

(1) Unless indicated on manifest, Hardage (1972-1980) 
containers were assumed to be 55-gallon drums. All 
containers were assumed to be full. 

CVOP.l11/0JJ.50/l 

.... .. 
.. , ... 
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2.2 Enforcement 

In 1979, OSOH and EPA inspections and sampling of the site indicated waste 
management-practices were posing potential threats to puhlic health and the 
environment. In September 1980, the United States, on hehalf of EPA, filed 
a complaint in the U.S. District Court for the Western District of Oklahoma. 
The complaint sought injunctive relief under Section 7003 of RCRA for the 
proper cleanup and closure of the site. The facility ceased operations in 
early November 1980, before Interim Status Standards under the RCRA came 
into effect. 

In 1982, United States amended the existing complaint against the facility 
owner and operator Royal Hardage, to request relief under Sections 106 and 
107 of the CERCLA. ln December 1982, the Court found that the site posed 
an •imminent and suhstant~al endangerment to puhlic health and welfare and 
the environment• as defined by CERCLA Section 106 and RCRA Section 7003. 
In August 1983, the Court granted a partial judgment for over $211,000 in 
response costs, which EPA had incurred through 1982, against Royal Hardage. 
Hardage ffled for bankruptcy in 1983 and again in 1985, and EPA has to date 
not recovered its partial judgment. 

In December 1984, EPA mailed letters to 289 Potentially Responsible Parties 
(PRPs) requesting information about their waste disposal at the Hardage 
sfte under authority of Section 104(e) of CERCLA and Section 3007 of RCRA 
and notifying the PRPs of their potential liability for site cleanup. As 
further information was gained, information request and notice letters were 
sent to additional PRPs identified. At the present time, over 400 PRPs 
have been identified. Various PRPs have gone out of business or cannot he 
located; therefore, approximately 340 have been contacted. A group of 
these parties organized into the Hardage Steering Committee (HSC) and met 
with EPA and OSDH on numerous occasions concerning the site. Initial 
meetings with the HSC were held in January of 1985. 

In May 1985, EPA released a report entitled Field Investigation and Data 
Summary Report (OSR) for the Royal Hardage Waste Disposal Site (EPA, 1985) 
documenting investigations conducted in 1984 and earlier. This document 
served as a remedial investigation {RI) report for the site. 

After completion of the DSR, EPA determined that sufficient data were 
availahle to develop a remedy for the contaminant source areas, hut that 
the information was inadequate to develop remedial alternatives for the 
contaminants that had already migrated from the source areas into ground
water. Accordingly, selection of a comprehensive alternative for a complete 
remedial action, addressing surface and subsurface contamination beyond the 
source areas, was not possihle at that time. The need for control of the 
source areas at the site prompted EPA to consider alternatives that would 
reduce or eliminate the spread of contaminants off the site. Therefore, 
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EPA decided, in accordance with Section 300,68(c) of the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), to divide the 
remedial process of the site into two operable units: 1) Source Control and 
2) Management of Migration (groundwater). 

During 1985, EPA began preparing a Feasibility Study (FS) for the Source 
Control Operable Unit primarily addressing the three principal waste source 
areas: the Main Pit, the Barrel Mound and the Sludge Mound. 

EPA's FS, entitled Feasibilit Stud -Source Control 
Industrial Waste Site Near Criner 
methodology used to deve op severa remed1a action a ternatives for the 
Source Control Operable Unit, The alternatives, further discussed in 
Section 6, were evaluated in accordance with the NCP, and four alternatives 
were developed in detail. These four alternatives included onsite waste 
stabilization with disposal in a RCRA-compliant landfill, onsite incineration 
and disposal, offsite incineration and disposal, and onsfte waste stabiliz
ation and disposal in an offsfte RCRA-compliant landfill. 

In November 1986, EPA issued its Record of Decision (ROO) outlining the 
selected final remedy for the Source Control Operable Unit (see Appendix 
F). This remedy was selected in a manner consistent with CERCLA, as Jmended, 
and the NCP as the most appropriate remedy for source control considering 
all relevant selection criteria. The selected remedy consisted of excava~ing, 
treating, and disposing of solids in a RCRA-compliant onsite landfill; 
removal and offsite incineration of free organic liquids; and the onsite 
treatment and disposal of other water-based liquid wastes. After pot~~tially 
responsible parties declined to implement the selected remedy, EPA subse
quently initiated the remedial design process with the design-related fi~ 1 d 
activities. The detailed design was presented in EPA's Oesi~n Regort - Source 
Control Remedial Oesi n - Harda e Industrial Waste Site - Cr1ner klahoma 

EPA, 1988 • 

Prior to EPA's 1986 ROD, additional field studies were initiated by the 
HSC. This work involved the gathering of geologic and hydrologic data at 
the Hardage site to assess an in-place containment remedy later proposed hy 
the HSC. As a result of this work, the HSC submitted the Final 
Co1firmatory Bedrock Study in Oecemher of 1986 (HSC 1986).~a part of 
the EPA's public comment process for the ROD, the HSC's report also briefly 
pr~sented the the HSC's proposed source control remedy. The HSC remedy 
ca'led for in-place containment of the waste source areas hy a cut-off 
wa 1 supplemented by groundwater pumping. Differences hetween the HSC and 
EP~ source control proposals were not resolved and resulted in litigation 
ov'r implementation of the selected remedy. Work by the HSC in support of 
t~ ir proposed remedy continued at the site through November 1. 1988. 
Ac ·itional characterization of the source areas was conducted and 
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reported in the HSC's Mound Characterization Field Study (HSC, 1988}. From 
these and .other studies performed as a part of the HSC's litigation efforts, 
the HSC prepared a Recommended Source Control Remedf design report (HSC, 
1988) which pro~ i ded addition a 1 techn i ca 1 details o the HSC 's proposed 
remedy. 

Meanwhile, in July 1985 the Court administratively closed the 1980 case 
against Hardage, providing that the u.s. could re-open the case for the 
p~pose of seeking appropriate relief until April 1, 1986, at which time 
the case would otherwise he dismissed. The United States, on behalf of 
EPA, filed a motion on March 27, 1986, to amend the existing complaint and 
add newly discovered generators ~nd transporters to the existing case. The 
Court ultimately denied ~he motion and dismissed the case. On June 25, 
1986, the United States filed a new complaint naming 36 generators and 
transporters of waste at the site. The complaint asked for performance of 
the EPA selected source control remedy, maintenance of site security, conduct 
of a RI/FS for the management of migration {groundwater) operable unit, 
implementation of the groundwater operable unit remedy to be selected by 
EPA, and recovery of EPA's past and future response costs. 

In 1987 the District Court issued a ruling indicating that the case would 
he decided in a •de-novo• trial, as opposed to a trial on the Administrative 
Record. The Court, in issuing that ruling, cited two factors peculiar to 
the case. First, the case was filed prior to the enactment of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), which called for Admin
istrative Record review at trial. Second, the case was filed under RCRA as 
well as CERCLA; and RCRA does not mandate an Administrative Record trial. 

After lengthy negotiations, a Partial Consent Decree between EPA and HSC 
was entered hy the Court in February 1988. Under this Decree, HSC agreed 
to conduct a RI/FS addressing management of contaminant migration at the 
site under EPA oversight. The second operable unit Rl/FS, and Endangement 
Assessment repvrts were suhmitted to EPA in the spring of 1989, finalized 
and sent to repositories in Octoher of 1989. 

Throughout 1988 hath EPA and HSC took extensive depositions of hoth fact 
and expert witnesses. In early 1989, the Government initiated meetings 
with HSC to discuss ways of resolving on-going litigation. 

On April 7, 1989 a Consent Decree was lodged with the U.S. District Court 
hetween EPA and approximately 170 "de minimisN (small quantity} PRPs for 
the site. Under this agreement, the de minimis parties resolved their 
liability for the site hy making two cash payments: one to EPA to cover 
past cost· incurred, and a second to a trust fund to he supervised hy the 
District Court. The trust fund will he used for site remediation. This 
Consent Decree was entered hy the court on September 22, 1989. The 
de minimi agreement was prepared in accordance with EPA's Interim Guidance 
on Settle ~nt w)th De Minimis Waste Contrihutors under Sect1on of 
SARA {Jun. 19, 1987 52 Fed. Reg. 24333 June , 198 

10 
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2.3 Site Investigations 

Studies of the Hardage site have heen conducted since 1982. These studies, 
some of which were mentioned in Section 2.2, are part of EPA's administrative 
record for the site, and are descrihed helow: 

March 1982 
Ecology and Environ~nt (E&E), an EPA contractor, sampled surface soils, 
drainage ways, and ~xisting wells at the site. E&E also installed and 
sampled ten monitoring wells on and around the site. These wells are 
designated EW-1 through EW-10. This investigation is documented in a 
May 7, 1982 letter report from Imre Sekelyhidi of E&E. 

August 1984 _ 
EPA contractor CH 2M Hill and its suhcontractors Chen Associates, Wright 
Water Associates, and Davenport-Hadley conducted a site investigation in 
1984 to supplement the 1982 E&E data and allow selection by EPA of a source 
control remedy. This investigation involved installation and sampling of 
monitoring wells (the "GTWn, "BW", "PW", and "AW" series of wells), limited 
coring of bedrock, sampling of the source areas, and sampling of shallow 
test pits. This investigation is documented in the the May 1985 report 
"Field Investi~atfon and Data Summary Report" (OSR) prepared hy CHlM Hill. 

July - Novemher 1~85 
HSC contractor ERM-~outhwest conducted an investigation centering on 
conditions of the bedrock in the immediate vicinity of the source areas. 
This investigation included installation of monitoring wells and well nests 
MW-1 through 1-1\ol-11, sampling of the shallow wells, resampling of some 
existing wells, and drilling vertical and slanted test horings B-1 through 
B-13 and SB-1 through SB-7. This investigation is documented in the Decemher 
1986 report "Confirmatory Bedrock Study" prepared hy ERM-Southwest. 

May 1987 
E&E, on hehalf of EPA, collected samples from all monitoring wells at the 
site. This work was monitored, and split samples collected hy ~RM-Southwest 
on hehalf of HSC. HSC also recorded all work under the six week long project 
on videotape. The results of their sampling are documented in an ~ugust 31, 
1987 letter repc t from E&E and in the Management of Migration Rl. 

Octoher 1987 and ~arch 1988 
ERM-Southwest, c hehalf of HSC, drilled fourteen cores MB-1 through MB-14 
into the waste ~-~rce areas for chemical sampling and observation of physical 
conditions. Thi activity is documented in the HSC's "Mound Characterization 
Field Study" pre.ared hy ERM-Southwest in Novemher of 1988. 

1.1 
. ~ ... 
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January ·April 1988 
ERM-Southwest, acting as litigation consultants on behalf of HSC, conducted 
a variety of activities on the site, including drilling of deep core holes 
(the "DH" holes), drilling of slant cores, photo-linear analysis, geophysical 
logging, reflection and cross-hole geophysics, radioisotope dating, and 
sampling of chloride for geochemical modeling. This activity is documented 
in the Novemher 1988 report •Hydrogeologic Issues of Relevance to the 
Hardage Site• prepared by S.S. Papadopulos Associates. 

April 1988 - October 1988 
CHzM Hill and its subcontractor Chen Associates, acting on behalf of EPA, 
dr1lled eight bore holes into the source areas to retrieve samples for 
geotechnical and stabilization testing and to provide data on air emission 
of VOCs. Two test pits were also excavated to provide further data on air 
emmissions and on integrity of the buried steel drums. This activity is 
documented in the Novemher 1988 report •source Control Remedial Design• 
prepared by CHzH Hill. 

July - October 1988 
ERR-Southwest, on behalf of HSC and working under EPA oversight, conducted 
a comprehensive investigation of the extent of contamination and physical 
conditions at the site relative to migration of contaminants. This activity 
is documented in the Hay 1989 draft report •second Operable Unit Remedial 
Investigation" (also refered to as the Management of Migration Rl or 
Groundwater RI). ERH-Southwest also prepared and submitted to EPA a May 
1989 draft "Second Operable Unit Feasibility Study Report• (or Groundwater 
FS). Both of these reports underwent revision based on EPA comment, were 
then approved by EPA and sent to repositories in October of 1989. HSC 
provided replacement pages to EPA during the public comment period which 
are addressed in the responsiveness summary in Appendix E. 

2.4 Highlights of Community Participation 

In preparation for this ROO amendment, EPA held a public comment period on 
the proposed comprehensive remedy. The comment period began October 13, 
1989, ·and closed Novemher 2, 1989. EPA provided notice of the public co11111ent 
period through announcement in the newspaper on Octoher 1, 1989, and at 
that time announced a public meeting on the proposed remedy. A fact sheet 
was prepared by EPA summarizing alternatives for both source control and 
groundwater and was sent to repositories and addressees on the site mailing 
list on October 12, 1989. EPA's Remedy Comparison Report and Remedy Report, 
along with the Administrative Record, were also sent to repositories on this 
date. ~ public meeting on the proposed remedy for the site was held on 
October 26, 1989, and approximately 40 people were in attendance. 

EPA has addressed questions received during the public comment period, 
includi q those received at the public meeting, in the responsiveness 
summar) ~Appendix E). 

12 
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3.0 SCOPE OF RESPONSE ACTION 

The proposed remedy would address hoth the Source Control and Groundwater 
(Management of Migration) aspects of the Hardage site in a comprehensive 
remedial action. This proposed comprehensive remedy would remove a 
substantial portion of the liquid wastes, including many highly toxic and 
mobile volatile organic compounds, from source areas, thereby reducing the 
volu~. toxicity, and mobility of the hazardous substances at the site. 
Moreover, this proposed comprehensive remedy would prevent further 
contamination of the alluvial aquifer. 

To date the site has been investigated as two "operable unitsM - Source 
Control and Management of Migration or Groundwater. This approach was 
adopted in 1985 in an effort to speed remediation of the site. On November 
14, 1986, EPA issued a ROO for the Source Control Operable Unit. This ROD 
selected a remedy, as previously discussed in Section 2.2, consisting of 
waste excavation and segregation followed by incineration of organic liquids 
and stabilization and consolidation of solids into a new landfill to be 
constructed on the site. Protracted litigation from 1986 through 1989 
delayed implementation of the selected source control remedy • 

In 1987 HSC agreed, pursuant to a partial Consent Decree with EPA, to conduct 
a Rl/FS for the Groundwater Operable Unit of the site. Field studies were 
conducted in 1988 and a draft FS report was completed in Hay 1989 evaluating 
several remedial alternatives for groundwater at the site. It was proposed 
that any groundwater actions would he implemented in conjunction with a 
Source Control remedy. 

Subsequent to the completion of EPA's Remedial Design Report, an issue 
arose concerning the potential impact of the RCRA land disposal 
restrictions on certain elements of the Source Control remedy selected in 
the 1986 ROD. The Agency's interpretation of the applicability of the land 
disposal restrictions to CERCLA response actions was then still evolving. 
Due to uncertainties over the ultimate resolution of this issue, EPA hegan 
to consider other alternatives for the Source Control remedy, which could 
unquestionahly he implemented consistent with the RCRA requirements. 
Because of the timing of the draft Groundwater FS, and the concurrent evaluation 
of new Source Control technologies, EPA found it efficient and logical to 
comhine Groundwater and Source Control alternatives in order to develop 
remedial alternatives that would address the entire site. As a result, a 
numher of comprehensive remedial alternatives were assemhled from source 
control and groundwater operable unit alternatives. Comprehensive alternatives 
are addressed in Section 6.4 and involve amendments to the 1986 ROD for 
source control and the selection of a remedial response actions for contam
inated groundwJ~er. One of those alternatives is presented as the selected 
comprehensive -~medy for the site (see Section 7 for remedy selection criteria). 

13 
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The proposed remedy would remove a substantial portion of the liquid wastes 
from the source areas. The Barrel Mound, and those portions of the Main 
Pit heliev~d to contain drums, would he excavated. Containerized liquids, 
and free-phase liquids in the source areas, would he removed for offsite 
destruction. In addition, a relatively new technology, in-situ soil vapor 
extraction, would he implemented in the source areas to reduce those 
compounds most mobile in the environment. Soil vapor extraction would he 
effective in removing volatile and semi-volatile compounds, a number of which 
are carcinogenic, from the vadose zone, and from the surface of free-phase 
liquids in the source areas. 

The proposed remedy would also prevent further contamination of the 
alluvial aquifer associated with North Criner Creek. Groundwater 
interceptor trenches (or possibly interceptor wells in the alluvial 
recovery area) would he installed to arrest migration of the plume of 
contamination from the site, and thereby allow the gradual process of 
restoration in the bedrock and alluvial systems to begin. Groundwater 
monitoring, institutional controls, and controls on the use of groundwater 
and surface water would he implemented to assure that humans are not 
exposed to contaminants. 

Jl-1 

' , 
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4.0 SITE CHARACTERISTICS 

4.1 Site Conditions 

The Hardage site is situated on gently rolling property in a rural area of 
South Central Oklahoma. The principal disposal operations were conducted 
along a north-south trending ridge at the center of the property. Relief 
is about 100 feet from the ridge to the adjacent stream valley. The site 
is bounded on the southwest hy the floodplain of a small perennial stream, 
and on the east hy a series of three small ponds. Soil cover on the site 
is thin and subject to erosion. The underlying bedrock consists of a series 
of interbedded sandstones, siltstones, and mudstone. These rocks are 
fractured, as is well documented in various published studies including 
observation of cores, roc~ outcrops, and geophysical logs of borings. 

The waste remaining onsite is primarily located in three source areas, the 
Main Pit, Barrel Mound and Sludge Mound. These three source areas will 
continue to release contaminants into the environment primarily via ground
water flow. At present, a groundwater plume of volatile organic contamination 
extends some 2800 feet southwest of the Main Pit with concentrations of 
volatile organic compounds exceeding 25,000 pph. The plume ranges in width 
from about 1800 feet near the source areas to about 800 feet in the southwest 
corner of the site (see Section ~.2.3, Figure 4-6). Contaminants have 
migrated vertically and laterally from the source areas into the surround-
ing and underlying bedrock, bot~ in dissolved form and as non-aqueous chase 
liquids (NAPL). The present and future migration of contaminants will 
continue via groundwater flow. Eventually, erosion may also carry wastes 
off the site from the three source areas and adjacent mixing areas. 

4.1.1 Surface Water Hydrology 

The site is situated in the North Criner Creek drainage basin, approximately 
0.8 miles from the confluence of North Criner Creek and Criner Creek (Figure 
4-1). The drainage hasin drains approximately 5,000 acres, and extends about 
four miles north of the site to the regional drainage divide hetween the 
Washita and Canadian rivers. The site, as stated above, is disected hy a 
north-south trending ridge which controls runoff from the site (see Figure 
4-2). Runoff from the western side of the site eventually enters a perennial 
stream, North Criner Creek, west and southwest of the site. Runoff from 
the east side of the site enters a series of three small ponds (the East 
Farm Ponds). These ponds drain southward through a fourth pond located on 
adjacent property before entering North Criner Creek south of the site. 
Drainage from the east side of the site is diverted from the east farm 
ponds by a berm and enters t~~ stream below the southern most pond. 

Drainage on the west side of the site from the source areas and much of the 
former operation area is chan~eled around an interceptor trench constructed 
by Rcyal Hardage to an impour 1ent known as the South Pond at the southwest 
corner of the site. The sout. pond is constructed such that an open discharge 

iS 
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FIGURE 4-2 

SURFACE WATER HYDROLOf.Y 
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pipe near its base releases water to flow south into a roadside ditch. 
An unknown fraction of this water infiltrates downward from the pond. Runoff 
from the westernmost portion of the site is diverted around the south pond 
and enters-the roadside ditch directly. 

The southwest corner of the site abuts the North Criner Creek flood 
plain. North Criner Creek is a perennial stream with a nominal discharge 
of 0.8 to 1.3 cfs. The stream has been channelized directly south of 
the site. 

The principal ponds, streams, and surface flow divides and paths 
are shown on Figure 4-2. 

4.1.2 Site Geology 

Bedrock beneath the site consists of a sequence of Permian aged sediments 
which grade from sandstone to siltstone, and mudstone. Despite the gradi
tional nature of these deposits. extensive core samples have illustrated 
lateral continuity of four shallow bedrock zones refered to as Stratum I 
through IV. Bedding dips at outcrop locations near the site are less than 
one degree to the west and southwest. 

Bedrock immediately beneath the Main Pit and Barrel Mound is comprised of a 
thin sequence of sandstone and siltstone (Stratum I). Approximately twenty 
feet beneath the Main Pit hegins a sequence of mudstone/siltstone (Stratum 
II) approximately 20 feet thick. Beneath this is a sandstone/siltstone 
sequence (Stratum III) which is about 30 feet thick. Underlying Stratum 
III is a thick sequence of low permeability siltstone and mudstone, the 
upper 20 feet of which exhibits a predominance of siltstone. This bedrock 
sequence is illustrated in the generalized geologic cross-section shown in 
Figure 4-3. Bedrock over the entire site has been subject to natural 
weathering processes. As a result, the upper 20 to 40 feet of bedrock has 
been appreciably altered. 

Fracturing has been observed in the bedrock layers, both in surface outcrops 
and ir. subsurface drill cores recovered from site investigations. Both low 
angle .(Jes~ than 10 degrees from horizontal) and high angle (40 degrees on 
up to vertical) fractures have been reported. All three primary rock types 
(sandstones, siltstones, and mudstones) have had fractures reported. In 
addition, EPA believes that free-phase organic chem;cals released from the 
source areas may have desiccated materials adjacent to fractures causing 
further opening of the fractures. The irregularity and heterogeneity of 
fracture distribution, interconnection and openness contribute to a relatively 
high degree of uncertainty regarding the large-seal! hydraulic properties of 
the bedrock strata at the site, and therefore, high uncertainty regarding 
future waste migration rates and patterns. 

Adjacent to the site, and associated with North Cri 
solidated alluvial deposit with thicknesses up to f 
completed during the second operable unit RI typicc 
silt/clay zone at a depth of 10-15 feet. which in t 
medium to coarse-grained silty sands. 8edrock undf 
found to he a fine-grained silty mudstone, with sor 
immediately beneath the alluvium. 
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4.1.3 Gro~ndwater Hydrol2st 

The geologic units described ahove, given their fractured and weathered 
conditions, have combined to form a hydrogeologic system as illustrated in 
Figure 4-4. This figure illustrates the hydrogeologic units at the site: 
(A) moderately penmeahle weathered shallow bedrock with general groundwater 
flow to the southwest-into the alluvium of North Criner Creek (Stratum 1-111 
and the top of Stratum IV, especially in the vicinity of the southwest 
alluvium); (B) a sequence of variably fractured siltstone and mudstone 
(the lower portions of Stratum IV); and (C) the North Criner Creek alluvium, 
a third hydrogeologic unit. The weathered zone and alluvial aquifer are 
the most penmeahle units at the site and, consequently, are the units most 
active in the local groundwater flow regime. 

The water tahle across the site forms a continuous surface across Stratum 
I, II, and III, and is roughly parallel to the land surface as shown in 
Figure 4-4. The hydrau117 conductivity reported for

3
Stratum 1 through Ill 

ranges from about 2 x 10- em/sec to ahout 1.5 x 10- • Flow in these 
units has a large horizontal component with a gradient of about 0.01 to 
0.07. lower and higher hydraulic conductivities corres~ond to an estimated 
average flow velocity of 18 to 180 feet per year, consistent with the known 
distribution distances and patterns of contaminants in groundwater at the 
site. Stratum II has a somewhat lower hydraulic conductivity than Stratum 
I or III. 

Groundwater flow in Stratum I-III in the vicinity of the east farm ponds 
varies seasonally and is affected by surface water levels in the ponds and 
recharge to soils. It is generally accepted that the ponds form a discharge 
boundary for groundwater flow. However, monitoring during and after any 
remedial action will be required to assure that contaminants are not migrating 
eastward, beneath the ponds. 

Alluvial deposits of North Criner Creek can he separated into upper and 
lower portions that act as a single unit hydraulically. Nested monitoring 
wells in the alluvium indicate a general upward gradient through these 
deposits, implying upward flow out of Stratum IV into the alluvium. Pump~ng 
tests indicated an overall effective permeability on the order of 5 x 10-
cm/sec. Transmissivity values range greatly in the alluvium, however, the 
overall transmissivity is about 3200 to 3500 gpd/ft. Effective po~osity 
ranges hetween 0.25 and 0.30. 

Groundwater flow in the alluvium of North Criner Creek is general~y toward 
the Creek, though skewed down-valley. Contaminants detected in the alluvial 
aquifer are also found in the source areas of the site. The concentration 
of total volatile organic compounds (which include toxic substances such as 
1,2-dichloroethene and trichloroethene) are several hundred pph i· at least 
three alluvial aquifer wells. In general, North Criner Creek for·; the 
discharge boundary to groundwater flow from the site, limiting mi ·ation of 
contaminants across the Creek. 
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4.2 Site Contamination 

During the site operations, approximately 21 million gallons of industrial 
wastes including acid;c, caustic and corrosive wastes, many classified as 
carcinogenic, were disposed on the Hardage site. During and after the 
operations, waste liquids migrated downward from several unlined impoundments, 
principally the Main Pit, North Pit, and West Pond (mixing) areas and to a 
lesser extent from the Sludge Mound, and East Pond (mixing) areas, and 
random spills on the site. Presently, approximately 70 acres of groundwater 
on and adjacent to the site fs contaminated by organic compounds. Ground
water contaminant plumes have migrated east and southwest of the site. 
Contamination has entered the North Criner CreP.k alluvium, and has recently 
had a low but measurable fmp~ct on surface water quality (August 7, 1989 
sampling). Surface and shallow subsurface soils at and around the source 
areas are contaminated by_ low levels of metals. Approximately 278,000 
cubic yards of highly contaminated material exists in the Main Pit, Barrel Mound 
and Sludge Mound which contains soil, sludge, waste liquid, and intact 
drummed waste. 

4.2.1 Impact of Disposal Operations 

During operation of the site, several potential sources of groundwater 
contamination existed. These were: 

o Main pit/Barrel mound 
o Sludge Mound 
o North Pit 
o West Pond (mixing) areas 
o East Pond (mixing) areas 
o Miscellaneous spills, drum leaks, etc. 
o Contaminated runoff paths and south pond 

Since liners were not constructed in any of these areas to limit waste 
seepage, and since the permeability of the soil profile and shallow bedrock 
is relatively unifo~m across the site, it is believed that those areas 
where waste liquids were impounded for the longest periods of time 
contributed most to groundwater contamination. The longer-term liquid 
storage and disposal areas were the Main Pit, Barrel Mound, Sludge Mound, 
West Pond, North Pit, and to some extent, the East Pond {see Figure 1-2). 
The remaining areas contributed lesser amounts of contaminants to groundwater 
contamination for reasons as follows: 

o Miscellaneous Spills- these were due to the nature of operations. 
Although drums were occasivnally stored on site, the typical practice 
was to immediately discharge or dump wastes into the pits upon receipt. 
Therefore, spills prohahly did not release large volumes of waste liquids. 

' 
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o Runoff ~No information exists to indicate any impoundments were breached, 
or liquid waste was directly released except for limited seeps. Rainfall 
presumably contacted wastes, dissolving contaminants and carrying them down 
slope from the source areas. However, the contaminants in runoff would he 
highly dilute, as compared to that in waste pits. In addition, any 
infiltration of runoff would he transient, as compared to the continuous 
release from pooled waste liquids such as those in the main pit. 

4.2.2 Remaining Contaminant Sources 

In addition to contaminants which have dissolved into groundwater beneath 
and adjacent to the site, .several potent •sources• exist which will tend to 
release further contamination from the site. These sources are: 

a) Main Pit/Barrel Hound 
h) Sludge Hound; 
c) Residual soil contamination in the North pit and immediately west of the 

main pit; and 
d) NAPL in bedrock beneath the source areas. 

The content and chJracter of these four sources is generally as follows: 

a) Main Pit/Barrel Mound: 
The Barrel Mound was built by random dumping of drums and the periodic 
spreading of soil to allow further drum dumping. As a result, the 
Barrel Hound is highly variable. Based on the history of disposal 
operations and data from three exploratory borings done in 1988, the 
mound consists of a two to three foot cover of native soils underlain by 
randomly oriented drums mixed with soils and waste sludges. At a depth 
of 5 to 10 feet, drilling yielded little data other than the depth to 
liquids, due to minimal core recovery. The liquids present at the base 
of the Barrel Mound appear to consist of a 6 inch layer of waste floating 
on water (L·NAPL or light non-aqueous phase liquids); 4 feet of water; 
and 4 feet of heavier than water wastes (0-NAPL or dense non-aqueous 
phase liquids) on the hedrock surface (see schematic illustration, 
Figure 4-5). The Barrel Hound would, due to the nature of 1ts construc
tion, he expected to have a large number of voids in and around drums. 
This expectation was supported hy difficulties encountered in closing 
one horing (high grout take) and the inability to hail down waste liquid 
levels in two other borings. The other significant finding in the barrel 
mound borings was the apparent contamination of bedrock immediately 
underlying wastes. 

At its southern end, the Barrel Mound grades into the Main Pit. The 
Main Pit is predominantly contaminated soil, however. concentrations of 
drums similar to those found in the Barrel Mound are present in about 
1/3 of the main pit, particularly along the west hank. locallized pools 
of waste, similar to that in the Barrel Mound, are likely to he present 
in the Main Pit. While exploratory borings did not encounter such pooled 
liquids, areas of drum concentrations, those areas where pooled liquids 
would most likely he present, were intentionally avoided in drilling. 
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Approximately 113,500 gallons of liquid are present in the soils of the 
the Main Pit/Barrel Bound (vadose zone) which together total 3.62 acres. 
An esti~ted 18,000 drums are buried in these areas representing some 
660,000 gallons of stored liquids. (This assumes that two-thirds of the 
drums may he full). 

h) Sludge Mound: 
The Sludge Mound consists of layers of contaminated sofl, oil recycling 
residues, and styrene tar wastes. Borings in the Sludge Hound indicated 
pockets of moist •stringy• sludge in addition to the overall soils cont
amination. 

Approximately 58,000 gallons of liquid are present in the Sludge Hound 
(totalling 1.72 acres)_weakly held in soil pores under capillary forces. 

c) Residual Soil Contamination: 
The former North Pit is underlain by a number of pockets of contaminated 
soils and 50 to 80 drums buried in shallow trenches. Sediment in the 
drainage channel along the west side of the Main Pit has been heavily 
contaminated hy waste seepage from the Main Pit to a depth of five to 
ten feet. Contaminated soils are also present tn the west pond area. 

d) NAPL in Bedrock: 
Pure free-phase (NAPL) has been observed at three locations adjacent to 
the source areas (B-13, MW-6, and MW-2). These wastes are present hoth 
at the water table and in the deeper more competent sandstone (Stratum 
III). The NAPL tends to be several thousand times as contaminated as 
the surrounding groundwater. However, similar to an oil layer floating 
on water, the separate phase waste cannot fully dissolve into the water. 
In the subsurface, clean groundwater tend~ to pick up dissolved contaminants 
as it flows around and through the NAPL. In this manner, the NAPL acts 
as a potent source of continuing contamination within the normal ground
water flow regime. Pockets at and beneath the water table are in a 
position to readily contaminate the surrounding groundwater. 

liquid accumulations have created a pool of liquids at the bottom of the 
main source areas estimated to he 956,000 gallons (see Figure 4-5). 

The Main Pit, Barrel Hound and Sludge Hound are the largest sources of 
potential further site contamination. Exploratory borings have indicated 
that these areas consist of 278,000 cuhic yards of wastes. Chemical sampling 
has indicated that some 171,500 gallons (113,500 + 58,000) of volatile 
chemicals are suspended in the soil vadose zone. Pooled liquids and intact 
drums are estimated to total 1,616,000 gallons (660,000 + 956,000), 
although precise quantification of the volume 1s not possible. 

Table 4-1 lists a number of EPA classified carcinogens detected in the 
source area characterization holes. 

, f. -
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Table 4.-1 
C.UCINOGENSt DETECTED IN THE SOURCE 

AREAS CHARACTERIZATION BOLES1 

2,4,6-trichlorophenol 
bis(2-chloroethyl)ether 
1,4-dichlorobenzene 
2,6-dinitrotoluene 
1,2-diphenylhydrazine 
isophorone 
N-nitrosodiphenylamine 
bis(2-ethylhexyl)phthalate 
butyl benzyl phthalate 
beno (a) anthracene 
benzene 
1,2-dichloroethane 
1,1,2,2-tetrachloroethane 
chloroform 
1,1-diehloroethene 
methylene chloride 
tetrachloroethene 
trichloroethene 
PCB-1260 
toxaphene 
vinyl chloride 
1,1,2-trichloroethane 

EPA classified carcinogens 

Class 

B2 
B2 
12 
12 
12 
c 
12 
12 
c 
12 
A 
B2 
c 
B2 
c 
B2 
B2 
12 
B2 
B2 
A 
c 

Reference: USEPA, Health Effects Assessments Summary 
Tables, Second Quarter, 1989. 

2 Source USEPA (1985) 

~G 
CVOR2ll/OH.SO/l Septe111ber 27, 1989 
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4.2.3 Pathways and Extent of Contamination 

Contaminants have been transported on and away from the site hy groundwater 
flow. Additional contaminants have also migrated from the source areas by 
way of surface water runoff; however, sampling data from wells in the alluvial 
aquifer indicate that groundwater flow, rather than surface water runoff, 
has been the predominant pathway for migration. Groundwater containing 
dissolved contaminants migrates vertically and southwestward toward the 
North Criner Creek alluvium and then upward into the alluvium and into the 
Creek. 

Upward migration of groundwater from Stratum IV into the alluvium of Korth 
Criner Creek is documented by upward gradients in water levels of wells 
constructed at. different depths in the alluvium. If contaminants are 
entering the alluvium primarily from the underlying bedrock (Stratum IV) 
and moving upward, contaminant concentrations should he higher in the lower 
part of the alluvial aquifer than in the upper portion. Conversely, if the 
contaminants are entering the alluvial aquifer primarily by percolating 
downward from the surface runoff water, the concentrations in the upper 
groundwater should he higher than in the lower groundwater. Sample analyses 
data froffi two different depths in the aquifer (wells HW-125, -12~ and HW-13S, 
-13M) show that the volatile or~anic chemical concentrations are greatest 
in the lowest portion of the aquifer, indicating that the contaminants have 
probably migrated through the bedrock from the site and into the lower 
alluvium (as opposed to the surface water pathway) (Reference, Affidavit of 
John B. Robertson). 

During site operations, volatilization of chemicals into ambient air resulted 
in the release and transport chemicals offsite. This pathway was reduced 
with closure of the pits and capping of wastes. No residual effects have 
heen identified, and none are believed to exist from air pathway transport 
due to the volatile organic nature of contaminants. At the present time 
and in the near future, transport of contaminated groundwater and discharge 
to surface waters are the only pathways of conseQuence. If the site is not 
properly remediated, contaminants will also eventually he released from the 
site in substantial quantities hy erosion and runoff and to a lesser extent 
through slow volatilization to the atmosphere. As contaminants are exposed 
there would be an additional pathway for risk through direct contact with 
contaminated materials. The ahove pathways are discussed in further detail 
below. 

Groundwater: 

The principal pathway of contaminant migration at the Hardage site is through 
dissolved phase groundwater flow. Groundwater contamination emanating from 
the source areas extends approximately 600 to 800 feet to the east farm 
ponds. The contamination plume extends offsite to North Criner Creek, 
appro~imately 1600 feet. The plume in the alluvial aquifer is distorted, 
hoth parallel to and towards North Criner Creek. Overall, the groundwater 
plume underlies approximately 70 acres on and adjacent to the site (Figure 
4-6, Area 3). 
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The groundwater contaminant plume contains a wide variety of volatile 
organic chemicals which include toxic compounds such as 1,2-dichloroethene 
and trichlQroethene. A summary of contaminants and their concentration for 
onsite wells is presented in Table 4-2. Beneath and immediately adjacent 
to the source areas (Figure 4-6, Area 1) volatile, semivolatile, and pesticide 
compounds are present at their highest levels, in some cases exceeding 
25,009 pph for volatile organics. At three locations NAPL has been encountered 
(MW-6, B-13, and HW-2). Additional pockets of NAPL are almost certainly 
present in other areas beneath the source areas, particularly at the Barrel 
Mound. A somewhat larger portion of the plume (Figure 4-6, Area 2) contains 
hath volatile and semivolatile contaminants, but not HAPL. This, the 
"semi-volatile plume", extends over 600 feet eastward to where the plume 
discharges into the east farm ponds. To the southwest, the semi-volatile 
plume extends onl;• ahout )00 feet (to well MW-45). Contamination by volatile 
organic chemicals (VOC) is most widespread and defines the extent of contam
ination. The VOC plume extends southeast into the alluvium of North Criner 
Creek (see Figures 4-6, Area 3). Contaminated gro~ndwater flowing southwest 
through the onsite bedrock discharges to the alluvial aquifer. This discharge 
constitutes the source of continuing contamination 1n the alluvium (see 
Figures 4-4 and 4-7,. Average flow rates along this pathway have been 
estimated at 110 feet per year (Affidavit of John B. Robertson). 

Discharge of ContaminJted Groundwater to Surface Water: 

Both the east farm ponds and North Criner Creek rece~ve contaminants via 
discharge of groundwater to the surface waters. The contaminants entering 
North Criner Creek are chlorinated ethanes and chlorinated ethenes. Since 
these chemicals are volatile, natural processes rapidly strip volatiles 
from the surface waters, and release them to the air. Sampling of North 
Criner Creek has only most recently detected contamination (1-2 dichloro
ethene, 5 pph and trichloroethene approximately 2 ppb), and supports the 
helief that the discharge of contaminated groundwater can have a measureahle 
impact on surface water quality in the Creek. 

Volatile chemicals also enter the east farm ponds. Sampling to date has 
not indicated the presence of volatiles; however, more persistent 
semivolatile chemicals are seeping into the southernmost east farm ponds 
and are impacting water quality in the immediate vicinity of the seeps. 
These compounds appear to he entering the farm pond due to seepage of NAPL 
along the bedrock surface. Dilution of this seepage is presently occur1ng 
so that impacts on water quality of the pond have not heen measur~ahle. 



TABLE 4-2 

Comparison of the Groundwater Data from the Alluvial Wells Adjacent to the Hardage/Crifl('r Si1e 
with Maximum Contaminant Levels Set by the Safe Drinking Water Act 

I Gr .... TOial Tot .. 
.GrNiest Total TCIIII • Ouantllat..,.. •Quanti~· •C)uarcq~fM• 

Co'llamlnant Yet Coneentr ~110ft OetK"tiona O.,ec:tions Concentration O.ec:tlons o.t.cttons 
Ugf\ ul)'l >MCL ugtl >MCl. 

Tr~lom.:~,_. ~~, 8.7 7 0 1.7 7 I 0 
1.2-0ichloroeti\J,. 2<l0 13 • 240 , . • 1.1 ,1-'Trlcflloro.ttl•n• 200 t 120 26 0 120 2S 0 
Vln)4 el'ltoride 2 

' 
<l.S .. 2 •.5 • 2 

, . , - Oitltlorotl'- 7 57 27 20 51 27 20 
tr•ns- 1 .2-0ietlloroethene 70 370 2S 13 3?0 2S 13 
Trlel'llor_,..en, 5 290. ~ 2t 290 21 21 
Te1rOICMoroell'1- 5 29 17 11 2t 17 • 1, 

Benztne 5 1 , 0 ' , ; 0 
Pees 5 ••• I ; 0 ... ~ ! 0 
Ars~ 50 !9 ,, 0 12 11 0 
B••lum 1000: 990 52 0 11506 41 0 
Cadmium 10 11 • 1 • 1 0 
Chromium so 129 6 2 37 2 0 
Fluor!<! I 4000 380 21 0 380 21 0 
LNd so 28 7 0 21 " 0 
Mercury 2 06 2 0 0.8 2' 0 
N~rall ; 10000 6100 20 0 1100 20' 0 
s.lerWvm 10 76 14 . 4 7t 121 • 
Sihref ' so ' 2: 0 I 0 2 

K. W. Brown & As$0Ciate8. Inc. Augu$1 9, 1989. Groundwater Contamlrution at the Ham.~ Site: 
Organic Dar• TllbuiiJted by We,. 

K. W. Brown & A5$oci6tes, Inc. August 9, 1989. Groundwater ConttJmlntJtfon at the Hardage Site: 
Inorganic Dat• TBbulatttd by Well. 
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TABI.E 4-2 (continued) 

A Comparison of the Groundwater Data at the Hardage/Criner Site 
with Maximum Contaminant levels Set by the Safe Drinking Water Act 

! GtNI .. 
G<e.alest Tot~l Total • Ouanti1.1ftve• 

Conl~~nl ~Ct. conc .... tr at iOn O&'edions O.:eetlona Concetm'atlon 
lql uQII >Met.. .ql 

TrihalometNnes 100 tSC900 14 ,. 154900 
~rbon t&'rxhloride 5 4 1 0 0 
1,2-0ichfoo'O.Ch- 5 350000 89 78 350000 
1.1. t-Trtchloroet~ne 200 32'000 110 2S 32000 
lllnyl chlor Ode 2 10000 37 31 10000 
, .1-0ichloroe«h- 1 8200 119 15 8200 
tr ans-1,2-0ichiOO'CMMh•~• 7C 1500 114 &4 9500 
T rlchlor'Oell....,. 5 11000 125 107 11000 
To!r;ochlorrnth9"41 5 28000 92 68 21000 
e., zen• 5 420 ~· I 420 
t.2-0ichlorobenz- 75 2SOO 20 5 2SOO 
PC8s 5 1000 7 8 1000 
Arsenic 50 2'5 56 0 ft 
Barium ; 1000 3JOO 204 202 712 
Cadmium 10 75 20 9 15 
Chrorrium. i 50 1180 52 17 1110 
Fluori<:'e 

I 
4000 11000 78 1 ~•ooo 

Le.ct 50 94 22 1 g.c 

M•cury 2 1.1 12 0 0.7 
Nr.rate roooo 7000 71 o: 1000 
Selenh;.T. 10 76 53 13 i .,. 
~· so f7 10 o I uf 

Re_ferences: 

·K. W. 8~ cl AUOt:U~. iDe. Aupu9, /919. GroundwfltlfJr c..om.mwrioa .t lite ~Uta.- Sita: 
~mic Dm T•bW.tr:d by Well. 

K. W. g,..., ct Auoa.tes. IDe. Au.ps! 9, 1919. Grotmdwwter Ccat11minftion •t the H•rd.rt SifJe: 
1.rJor1mic Dtu T.bul•ted by Well. 
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78 
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71 

' ' 71 
34 
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15 
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Surface Water Runoff and Sediment Transport: 

Surface water runoff and sediment transport will constitute substantial 
pathways for contaminant transport from the site over the long-term if the 
site is left unremediated. Vegetation over much of the site. including 
the source areas, is sparse due to the removal of the topsoil in the course 
of site operations. The lack of vegetation contributes to soil erosion. 
In addition. the final contour of the waste mounds is not conducive to 
long-term stahility. Leachate seeps from the western side of the waste 
mounds are common in the wet. spring months. Rainfall runoff tends to 
spread this leachate downslope. resulting in visible contamination as far 
southwest as the existing interceptor trench. 

4.2.4 Future C~ntaminant ~igration 

left unremediated. contaminants will continue to migrate off of the site and 
spread on the site hy the following general pathways: 

1. expansion of the plumes of contaminated groundwater; 
2. leakage and spread of waste lfqufds from the Barrel Mound and 

M~in Pit. which will in turn continue to feed the plumes on 
contaminated groundwater; 

3. dissolution of contaminants hy groundwater infiltrating through the 
the Sludge Mound. Main Pit. Barrel Mound. and areas of residual 
contamination; and 

4. transport of wastes and contaminated soils from the Main Pit. 
Barrel Mound. Sludge Mound and adjacent mixing areas via erosion 
and runoff. 

5. long-term low-level releases of volatile compounds to the at~sphere 

The groundwater contaminant plumes present at the Hardage site have developed 
over the 17 years since operations started at the Hardage site. Left 
unremediated. plumes of contamination in the vicinity of both the east 
farm ponds and North Criner Creek will expand. Modelling of the southwest 
alluvial plume in the Remedy Report (EPA, 1989) predicted a gradual expansion 
approaching 2000' (with dilution) even with the source of contamination to 
the alluvium cut off. Without source control and groundwater remedial 
actions. the southwest alluvial contaminant plume would certainly continue 
to expand southeastward. parallel to the stream. The plume near the east 
farm ponds may expand eastward beneath the ponds. although this is uncertain 
due to remaining questions about groundwater and surface water interaction 
acting as a harrier to migration around the ponds. 

Waste liquids in the Barrel Mound and Main Pit will continue to migrate 
into the surrounding hedrock and groundwater in accordance with the 
conceptual model illustrated in Figure 4-5. Liquids in the Barrel Mound 
are released as drums of waste liquid corrode and as liquids drain from saturated 
soili (under gravity and consolidation). These liquids drain downward through 
the permeable mounds and accumulate on the less permeable sandstone and 
silt:~one bedrock surface at the hase of the pit. This pool of waste liquids 
tends to drain downward under gravity through pores and fractures in the 
shallow hedrock. As the liquids move downward some 10-15 feet helow the 
hase of these pits, they encounter a less permeable bedrock horizon and 
tend to spread out across the upper surface of that horizon and migrate 
with a lateral component, as seen at locations MW-2 and MW-6. 
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In their present condition, the source areas are susceptible to infiltration 
of rainfall. As this water percolates downward through the source materials, 
it dissolves contaminants and carries them downward to the groundwater 
system. This is a potential continuing source of release on the site. 

Over time, erosion ~f contaminated soils is expected to increase to a point 
where substantial offsite releases occur via erosion and runoff. 

~.j 
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5.0 SITE RISKS 

The Hardag~ site received hazardous wastes that are either known or 
suspected carcinogens such as vinyl chloride and benzene. Table 4-1 gives 
a more complete list of carcinogens found at the site. Other compounds 
either are or are believed to he acutely toxic or capable of causing damage 
to specific organs. Some of these compounds also hio-accumulate in plant, 
animal, and human tissues. The Hardage Site was permitted to receive all 
types of industrial and hazardous wastes except radioactive wastes. 
Table 2-1 lists some of the wastes known to have been received at the site. 

There are four primary ways humans can he exposed to the hazardous wastes 
at the Hardage site. The first and most important of these is exposure to 
contaminated groundwater.- The groundwater at the Hardage site is contami
nated with waste migrating from the source areas into the bedrock and 
alluvial groundwater systems. Hot only is the groundwater under the site 
contaminated with these hazardous wastes, hut the contamination has spread 
beyond the site to the south and has already forced local residents to stop 
using their water wells. 

The contaminated water wells are located in the North Criner Creek Alluvium 
which lies helo~ the Creek south of the site. This aQuifer is contaminated 
with the chemicals exceeding the standards for consumption of drinking water 
as set under the Safe Drinking Water Act that are also given under the 
column titled MCL in Table 4-2. 

As Table 4-2 shows, eight of these contaminants are already above the 
limits. The nearest of the contaminated residential wells is the old 
Corley well, The old Corley well is located approximately 500 feet 
southwest of the site. Estimates of the risk of cancer from lifetime use 
of residential water contaminated at the level of the old Corley well range 
from 0.0007 (seven per ten thousand) to 0.006 (six per thousand) far above 
the one in one million level commonly used as an acceptable risk. These 
estimates were arrived at using average concentrations of contaminants in 
the old Corley well and making assumptions about standard ingestion of 
water, inhalation exposures and dermal exposures from household use. 

'· ·-00 
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With the North Criner Creek alluvium already contaminated, one of the goals 
of the cleanup will he to restore the groundwater to a useable condition. 
The standards used to judge the effectiveness of the cleanup alternatives 
for groundwater will he the Maximum Contaminant Levels set under the Safe 
Drinking Water Act (MCLs). The effect of the proposed cleanup plans can 
he compared through their effects on the concentration of contaminants in the 
North Criner Creek alluvium. The proposed EPA remedies would result in 
lower concentrations of contaminants in groundwater in the alluvium of North 
Criner Creek through removal and destruction of contaminants at the source 
and interception and treatment of groundwater hy trenches. While it is not 
possible to accurately assess how long the source areas would continue to 
bleed contaminants into the groundwater systems, 1t does not require and 
expert to conclude that ir the HSC remedy leaves 10 or 100 times more of 
the most p~oblematic waste liquids in the site than EPA's remedy, then the 
long-term duration of the EPA remedy would he shorter. The EPA remedy would 
therefore attain MCLs more quickly than the HSC remedy. 

Direct contact with wastes on the surface of the site also poses hazards; 
however, the health risk is highly variable depending upon area of exposed 
waste and level of human traffic and has not been quantified. Human 
traffic on the site is minimal; but cattle did occasionally graze on the 
site. Contamination of the food-chain (for example beef and milk from cattle 
eating contaminated grass) by lead, chromium, pesticides, and PCBs on the 
surface of the site poses long-term hazards. This concern prompted construction 
of a fence to keep cattle and people off of the source areas. Certain 
compounds such as pesticides and PCBs have the ability to bioconcentrate 
through successively higher levels of the food chain (EPA, 1985a). 

Inhalation of volatiles and concentrated airborne particulates on and 
possibly adjacent to the site may also pose long-term hazards if the site 
remains unremediated, hut again this risk is highly variahle depending upon 
the quantity of exposed contamination. 

0G 
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6.0 DESCRIPTION OF ALTERNATIVES 

A large number of remedial alternatives have been formulated to address part 
or all of the Hardage site. As discussed in Section 3, the site has heen 
considered as two "operable units". Source Control measures were considered 
by EPA in a 1986 FS. In Novemher 1986, EPk issued a ROO which selected a 
Source Control remedy with incineration of liquid wastes and stabilization 
and containment of solids in a new landfill to he built on-site. HSC objected 
to the selection of this Source Control remedy and proposed an alternate 
Source Control remedy in December 1986 which called for in-place containment 
of the waste source areas by a cut-off wall and groundwater pumping. HSC 
declined to implement the EPA selected remedy which resulted in litigation 
in 1986. EPA maintained that the remedy selected in the 1986 ROD was 
technically sound and completed the Source Control Remedial Design in 1988. 
In 1987, HSC signed a partial Consent Degree with EPA for the conduct of an 
RI/FS for groundwater (Management of Migration). I~ May 1989 HSC, pursuant 
to the Consent Decree, submitted a draft FS on Management of Migration to 
EPA for review and approval. 

During conduct and preparation of the groundwater RI/FS, uncertainty arose 
over the impact of RCRA Land Disposal Restrictions on the EPA selected 
Source Control remedy. To alleviate this uncertainty, EPA undertook considera
tion of an alternative Source Control remedy based upon the new technology 
of in-situ soil vapor extraction. Evaluation of soil vapor extraction in 
conjunction with alternative presented in the groundwater FS resulted in 
consideration of alternatives addressing the entire site in contrast to the 
original Operable Unit approach. On June 30, 1989, the United States 
advised the District Court of EPA's decision to consider a comprehensive 
site remedy. 

On July 6th and in greater detail on October 13, 1989 the defendants presented 
to the court their plan to further define an additional remedial alternative. 
This, the HSC alternative, was similar to EPA's alternative except that the 
HSC plan did not include soil vapor extraction, enhanced recovery of container
ized liquids, or the shallow waste liquid recovery trench proposed hy EPA. 

Previous and new alternatives for the control of the contaminant sources 
are summarized helow in Section 6.1. Alternatives for groundwater as 
contained in the groundwater FS are summarized in Section 6.2. Common 
monitoring and support components for Groundwater and Source Control 
alternatives are listed in Section 6.3. Finally, Source Control and 
Groundwater alternatives are combined and summarized in Section 6.4. 



6-2 

6.1 Alternative Source Control Components 

A numher of alternatives were considered for remediation of the Source 
Control areas prior to the 1986 ROD. These can he seen in more detail in 
the 1986 ROD in Appendix F, along with evaluation criteria for remedy 
selection. Those remedies which were considered fell into four basic 
categories: no action; disposal onsite in a landfill (the EPA selected 
remedy in the 1986 ROD); containment of wastes in place (the HSC counter 
proposal of a cut-off wall); and incineration (also considered in the 1986 
ROO). The following four sections summarize each of these categories. 

6.1.1 No action. As the title implies, no work would he done to mitigate 
hazards from the site. The alternate water supply, security fence, 
and site stability measures would not be maintained. 

6.1.2 Onsite Landfill (EPA 1986 ROO Remedy). The source areas would he 
excavated and separated for treatment. Organic liquids would he 
hulked and shipped offsite for thermal treatment at a permitted 
facility. Inorganic liquids would be treated and discharged to an 
onsite impoundment for evaporation. Solids would be stabilized by 
hlending with 8-101 cement kiln dust and placed in a new douhle 
lined landfill cell constructed on-site in accordance with the 
Minimum Technology Requirements (HTR) of RCRA. The 1986 estimate 
of most probahle cost was 70 million dollars. 

6.1.3 Containment of wastes, Cap and Cut-off wall (HSC Proposal). A 
plastic cement •cut-off" wall would be constructed in panels so as 
to encircle the source areas. This wall would range from 70 to 130 
feet in depth and, at its base, key 10 to 20 feet into the low 
permeability siltstone and mudstone of Stratum IV. Wells would he 
drilled through the Source areas and completed in the hedrock within 
the periphery of the wall. The water and wastes would he pumped 
from these recovery wells in an effort to induce a hydraulic gradient 
inward through the wall and prevent the outward migration of contami
nants. Pumping would he conducted indefinitely. 

Vertical waste liquid extraction wells would he drilled into the 
Barrel Mound and pumped in an effort to remove pooled liquid for 
treatment. In addition, lateral drains would he drilled from the 
west into the base of the Barrel Mound. These drains would slope 
slightly downward out of the mound to allow free drainage of waste 
liquids and groundwater from the Barrel Mound over time. 

An effort would he made to speed consolidation of the Barrel Mound 
hy placing a 20 foot thick soil layer as a surcharge for a period 
of 6 months to a year. After removal of the surcharge, a MTR cap would 
he installed over the source areas. The most prohable cost estimate 
was 25 million dollars. 
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6.1.4 Incineration (EPA Proposal in 1986 ROD). The source areas would he 
excavated. Wastes would he incinerated in a kiln constructed onsite 
or at a commercial incinerator offsite. The ash would still contain 
mefals and until it could he proven otherwise through de-listing, 
would require disposal as a hazardous waste. Estimates in 1986 for 
cost of incineration ranged from 133 to 374 million dollars. 

The no action alternative was eliminated from consideration early as not 
being protective of human health or the environment due to continued vertical 
and lateral migration source area wastes offsite. Containment of the 
contamination in place was eliminated due concerns over continued migration 
of the contamination, doubts that containment techniques such as slurry 
walls could he installed effectively, and concerns relating to merely containing 
the sources of contaminatton rather than actively remediating them to achieve 
a permanent reduction in their volume, toxicity, or mohility. 

The alternatives that remained were onsite disposal and incineration. The on
site landfill alternative was eventually selected as providing a degree of 
protection to human health and the environment similar to that which could 
he achieved with complete incineration. hut which could he carried out in a 
shorter time and at a reduced cost. A more detailed comparison is given in 
the 1986 ROD in Appendix F. With this background. onsite disposal was 
selected in the 1986 ROD. 

The new alternative for Source Control in the October 1989 Proposed Pl~1 
contained components for a new approach to Source Control. These 
components are as follows: 

6.1.5 Liquid Extraction Wells 

A system of vertical extraction wells would he installed throughout the 
three main source areas. The wells would he used for extracting free liquids 
that are found in the source areas, and liquids that would he released from 
the drums as a result of the lancing procedure described helow, should it 
he used. The wells could also he used as part of the soil vapor extraction 
process descrihed helow. 

An estimated approximately 956,000 gallons of aqueous and nonaqueous liquids 
presently reside in the saturated portions of the source areas. The quantity 
of residual liquids trapped within the unsaturated portion of the source areas 
is estimated as at least 170.000 gallons. 

Additional liquids are likely to he found in drums buried in the source areas. 
Assuming that one third of the 18,000 drums estimated to he in the Main Pit/ 
Barrel Mound contain organic liquids, an additional 660,000 gallons of 
liquids may he present that require removal and offsite disposal. 

The liquids pumping operation is not expected to remove all of the free 
fluid found within the source areas due to localized pooling hetween wells, 
nor will it address the liquids residing in the unsaturated zone. 
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The nonaqueous-phase liquids removed from the extraction wells and trenches 
will he sent to a hazardous waste treatment. storage. and disposal (TSD) 
facility for incineration. 

6.1.6 In-Pface Drum Lancing 

One method considered to assist in the removal of the liquids remaining in 
the buried drums was to lance the drums in place. The lancing process 
would release the liquids for subsequent removal hy the wells or through 
the soil vapor extraction process (see Figure 6-1). 

The lancing effort would be accomplished using commercially available 
construction equipment capable of driving solid spark-resistant Cu-Be 
rods to subsurface depths greater than 40 feet. The lancing would take 
place throughout the Barrel Mound and in areas of significant concentration 
of drums in the Main Pit. ·Magnetometer data highlighting areas of drum 
concentrations would be used to select appropriate areas in the Main Pit 
for lancing. 

The lances would he advanced to the bottom of each target area at a nominal 
triangular spacing of 22 inches. The released liquids would he collected 
and removed via the extraction wells, a U-shaped trench (described 
later). or the soil vapor extraction system (described later). 

The progress of the lancing operations would be controlled by monitoring the 
rise of fluid levels in nearby extraction wells. The effort would be made 
to prevent the accumulation of fluids to greater levels than those that 
currently exist in the source mounds. Non-aqueous phase liquids (NAPL) 
released hy the lancing process and removed in the liquid extraction system 
would he sent to a TSO facility for treatment and disposal. 

While lancing was considered as an option for the removal of drummed 
liquids. excavation of drums has several advantages over lancing for the 
removal of liquids. These include the assurance that all liquids are 
removed and the ~limination of the introduction of additional liquids to 
the vadose zone on the short-term. 

6.1.7 Drum Excavation 

Liquids in drums from the Barrel Mound and the west side of the Main Pit 
can he removed from the source areas hy excavating the drums as originally 
intended in the 1986 ROO instead of ~erfonming drum lancing, The 
excavation option would remove freeiquids directly from the surface 
and from any drummed liquids in the source areas hy direct removal. It is 
expected that excavation. utilized successfully at a numher of other sites. 
would he more efficient than lancing in removing free and containerized 
liquids in the Main Pit/Barrel Mound. Figure 6-2 indicates areas that 
would he targeted for drum excavation. Drums that are removed from the 
source areas would he staged for sampling and consolidation with similar 
wastes. Drummed organic liquids would be consolidated for offsite treatment 
and disposal. The liquids would he transported to a hazardous waste treat
ment, storage and disposal (TSD) facility for incineration. Aqueous liquids 
would he treated onsite hy the groundwater treatment facility. Any drums 
cont~ining solids, or having so1id residues in them after liquids are removed 
would he placed hack into the source areas. 

.. . ... 
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6.1.8 Excavation of Wastes in Adjacent Areas 

Contaminated surface soils and waste materials located away from the source 
areas will he excavated and transported to the source areas. These materials 
will he consolidated under a temporary cap for soil vapor extraction along 
with trench excavation materials and other materials generated during imple
mentation of the remedy. The greatest concentration of contaminated soils 
and wastes away from the source areas occurs in the North Pit area, where 
up to 80 drums of wastes as well as contaminated soils are believed to he 
buried, and in the West and East Pond Areas (see Figure 1-2). 

If contaminated water or liquid wastes are encountered in these drums, they 
will he treated in the groundwater treatment facility to surface water 
discharge standards, or taken offs1te for disposal, whichever is appropriate. 
The contaminated solids and soils will be remediated as part of the overall 
remediation program, once they are placed within the source areas and capped. 

6.1.9 Soil Vapor Extraction and Treatment 

Soil vapor extraction would he conducted 1n the three main source areas as a 
means to further capture and destroy the liquids present. Soil vapor 
extraction is expected to remove a large volume of the highly toxic and mobile 
volatile organic compounds present in the source areas. The soil vapor 
extraction systems would consist of a network of extraction wells screened 
in the contaminated (vadose) zone of the Main Pit/Barrel Mound and Sludge 
Mound. The dual-purpose extraction wells installed to remove liquids would 
he used as part of the vapor extraction system. 

T~e liquids pumping operation is not expected to remove 100 percent of the 
liquids present. Numerous field studies have shown that in excess of 40 
percent of the available liquids may remain trapped in the unsaturated zone 
following gravity drainage and pumping efforts. While not readily amenable 
to pumping, these residual liquids are suhject to further removal hy vapor 
extraction. 

Soil vapor Extraction works hy drawing air through areas containing contami
nation therehy creating a vacuum in the source areas (see Figure 6-3). 
This, in turn results in a high evaporation rate of volatile and semi-volatile 
organic compounds, including significant quantities of toxic and carcinogenic 
contaminants that are in contact with groundwater and atmosphere. Such 
contaminants evaporate into the air drawn into the mounds. The contaminated 
air is then ~xtracted through air extraction wells and is treated onsite to 
destroy the ontamination. 

If lancing -
significant 

used, vapor extraction is also expected to remove a 
uantity of the liquids that remain trapped in the drums. 

If there arr pockets or low spots in the mounds hetween the liquid 
extraction 1 lls, the vapor extraction process will further aid in the 
removal of - ~uids that cannot migrate towards the extraction wells. 

The air str• nand vapors removed hy the soil vapor extraction system will 
he treated ing the Best Available Control Technology. for thermal destruction 

jJ 
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of toxic vapors prior to discharge to the atmosphere. Vapors generated by 
the groundwater treatment system will also he destroyed in this thermal 
treatment system. 

6.1.10 Source Area Capping 

Two types of source area capping are planned for the site. A temporary 
cover would he installed during remediation activities, and a permanent RCRA
compliant cap would he installed once soil vapor extraction and liquid 
extraction activities are complete. The temporary cover will consist of 
compacted, minimum 1-foot thick, low-permeability soil with vegetation to 
minimize erosion. Repairs will be made as needed to compensate for damage 
from settlement and erosipn. 

Permanent RCRA-cap installation would he initiated once the drummed liquids 
are removed, soil vapor extraction has been completed, and the liquid extrac
tion wells have been decomissioned. The cap will be location over the Main 
Pit, Barrel Mound and Sludge Mound areas as illustrated in Figure 6-4. 

Section 6.2 Groundwater Remediation Objectives and Alternative 
Groundwater Components 

In addition to the new components considered for Source Control, remedial 
alternatives for contaminated groundwater were developed and described in 
detail as part of the Management of Migration Operable Unit Rl/FS reports. 
All alternatives were developed assuming some form of concurrent Source 
Control remedial action. The alternatives were developed in light of the 
overall goal of restoring groundwater to its beneficial use within a reason
able timeframe. 

Consideration of the hydrology and contamination of the bedrock aquifer at 
the site has led to the conclusion that restoration of bedrock groundwater 
underneath the source areas is technically impractical over a reasonable 
time period (a few decades). This conclusion is supported hy the fact the 
some 0-NAPL has escaped from the source areas and will continue to serve as 
as source for dissolved contaminants in groundwater. Also, some contaminants 
have diffused into dead-end cracks and fine-grained pores in the rock matrix; 
those materials will take a relatively long time to diffuse out of the 
pores and cracks during an active or passive restoration program. In view 
of these facts, the most effective way to address groundwater contamination 
onsite is through various ·1ntainment efforts designed to control the spread 
of groundwater plumes and ·otect downgradient areas from future plume 
migration. Such efforts w 11 he significantly aided hy source control 
actions that in a timely m~nner permanently reduce the potent source liquids 
which continue to load the groundwater system with contaminants. Consequently, 
component alternatives wer screened and refined hased on their effectiveness 
in metting the following c jectives: 

o intercept and captu 
alluvial aquifer an 
offsite areas from 
the process of natu 

! groundwater that is migrating towards the 
the east farm ponds, therehy protecting 

Jture contaminant impacts, and commencing 
11 restoration in the alluvial system; 

.. . ... 

, 
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o roonitor and control contaminated groundwater discharge to tlorth 
Criner Creek to assure that Oklahoma Water Quality Standards for 
North Criner Creek and Criner Creek are met; and 

o prevent domestic and agricultural use of contaminated groundwater 
through continued supply of alternate water to affected residents. 

In view of these objectives, ERH-Southwest, on behalf of the HSC (and 
pursuant to a partial Consent Decree with EPA) developed and evaluated 21 
remedial action alternatives by combining 6 remedy elements (see Table 6-1). 
Details of this analysis is presented in the Management of Migration FS. 
All of the initial alternatives developed included groundwater and surface 
water monitoring, as well as actions to minimize runoff from the source 
areas. All alternatives relied on institutional controls (such as deed 
restrictions) to prevent t_he use of potentially contaminated groundwater 
as a drinking water supply. The alternatives also included continued 
operation of alternate water supplies to nearby residents. 

Screening of these alternatives was conducted in the FS based on effectiveness 
in containing and capturing contamination, and cost. Six groundwater alter
natives were retained after this screening for detailed analysis, and were 
summarized below: 

Alternative 

A 

B 

c 

E 

K 

N 

Description 

No Action 

Primary Controls - institutional controls on groundwater 
use, maintenance of alternate water supplies, and surface 
water controls to limit the discharge of contaminated 
groundwater to surface water. 

Alternative Band Alluvial Recovery -groundwater recovery 
from the North Criner Creek alluvium using a well network 
or interceptor trench system (see Figure 6-5) 

Alternative Band Alluvial, South Pond and Southeast 
Area Recovery - groundwater recovery from the North 
Criner Creek alluvium, from bedrock southwest of the 
Main Pit, Barrel Mound and Sludge Hound, and from 
bedrock east and south~ast of these three source areas 
(see Figure 6-6) using a well network or interceptor 
trench system 

Alternative B and Soutl' Pond Area Recovery - groundwater 
recovery from bedrock Juthwest of the three main source 
areas using a well net~ork or trench system, with the 
the option of a local 1t-off wall along the site fence 
boundary in place of a umher of recovery wells 

Alternative B and Main )ource Area Recovery - groundwater 
recovery associated wi · 1 source contra 1 measures using 
a well network. 

, .... ~ 
·J ,· 

... - ... 
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Alternative E (illustrated in Figure 6-6) involves the recovery of contaminated 
groundwater in the southwest alluvial area of North Criner Creek and onsite 
groundwater recovery west, south, and east of the main source areas. Alter
native E has heen modified and includes two groundwater components. The 
onsite interceptor system is known as the V-Shaped Trench. The southwest 
interceptor system is known as the Southwest Interceptor Trench. Both the 
V-shaped and Southwest interceptor trenches would he capahle, in comhination 
with Source Control comp~nents of the comprehensive remedy, of modifying 
groundwater gradients at the site so as to contain and capture groundwater 
and 0-NAPL migrating from the source areas and off the site. 

A third trench, known as the U-Shaped Trench, was considered by EPA during 
the development of ground~ater alternatives in order to prevent uncontaminated 
groundwater in the vicinity of the Main Pit/Barrel Mound from coming into 
contact with the source waste materials during remediation, as well as to support 
source liquids removal operations hy intercepting lateral seepage that may 
ensue from the source areas. 

These three recovery systems could he installed at the site to capture 
contaminated groundwater migrating towards the alluvium and the east farm 
ponds, provided Source Control measures are also instituted. Collected 
groundwater from any or all of these systems would he treated onsite 
to discharge standards before discharge to North Criner Creek. These 
collection systems are illustrated in Figure 6-7 and each is further described 
hel ow: 

6.2.1 U-shaped Trench 

The first trench, known as the U-shaped trench, would intercept shallow 
seepage issuing laterally from the Barrel Mound and the Main Pit and to 
collect contaminated groundwater from Stratum 1 in the vicinity of the 
Barrel Mound and Main Pit. 

6.2.2 V-shaped Trer.ch 

The V-shaped trench would intercept and collect contaminated groundwater 
from all bedrock zones existing above Stratum IV. The trench will he 
located so that groundwater contaminants already migrating eastward 
towards the east farm ponds will he captured hy the trench, negating the 
need for additional gorundwater recovery measures east and southeast of 
the trench. 

6.2.3 Southwest Interceptor Trench 

The Southwest Interceptor Trench is to intercept and collect contaminated 
bedrock system groundwater prior to its natural discharge to the offsite 
alluvial aquifer along North Criner Creek. The trench will extend to Stratum 
IV and will collect contaminated groundwater from all hedr~.< zones ahove 
Stratum IV. A system of extraction wells could he used as an alternative 
to the Southwest Interceptor Trench provided they are equally effective at 
intercepting and collecting contaminated groundwater. 
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6.2.4 Ground Water Treatment System 

An onsite_ treatment plant would he provided to treat collected groundwater 
and surface water. The plant would he sized to handle flows from the 
groundwater collection trenches and the surface water collection system. 
The plant incorporates appropriate treatment processes to handle both 
orga~ic and inorganic contaminants as necessary. 

Following treatment, the plant would discharge to North Criner Creek. The 
plant would he designed to meet the applicable discharge requirements set hy 
the Oklahoma Water Resources Board and the Oklahoma State Department of 
Health. 

6.2.5 Alluvial Ground Wa~er Restoration 

Contaminants already present fn the alluvial aquifer would he allowed to 
dissipate by natural dilution, biodegradation, and flushing. Future 
contaminant inputs to the aquifer will be abated by the trenches and the 
Source Control elements presented ahove to allow restoration to Maximum 
Contaminant Levels in the North Criner Creek alluvium. If alluvial 
monitoring reveals that estimated natural restoration time and plume 
dilution rates are not being met. then active restoration would be 
implemented. An increase in contaminant concentrations in the alluvium 
after trench installation and pumping, or a decline in the mass of 
contaminants of less than 40 percent in 10 years, would trigger activ~ 
restoration in the alluvium. 

6.3 Monitoring and Support Components 

6.3.1 Remedial Support Facilities 

Several components are needed to support the implementation of the remedy. 
These site control facilities consist of a command post, medical services 
station, close support analytical laboratory, sanitary facility, equipment 
maintenance shop, decontamination facilities for hoth equipment and 
personnel, and a supply center, gate guard, and communication center. 

6.3.2 Institutional Controls 

Institutional controls, including fencing, deed restrictions, and 
maintenance of the availability of an alternate water supply system would 
he implemented to restrict access to the site and contaminated groundwater. 

6.3.3 Surface Water Controls 

During implementation of the remedy, surface water drainage from the sourc 
areas would he collected as needed. Berms would he constructed to divert 
uncontaminated runoff water away from the working area to minimize the 
generation of contaminated water. A retention pond would he used to colll .t 
and store surface water prior to treatment. A Treated Water Retention Por 
would also he used to store treated groundwater prior to discharge to the 
surface drainage system for North Criner Creek. 
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Once the temporary cover is in place and the remedy has been implemented, 
surface water control and treatment would not he necessary. The diversions 
would be maintained over the life of the remedy as a means to control 
erosion of the cover. 

6.3.4 Remedial Monitoring 

A monitoring program would he instituted as part of the remedy to verify 
that the migration of contaminants has been halted. Streamwater in North 
Criner Creek would he monitored periodically for an indefinite future time 
to provide assurance that surface water discharge limits are not being 
exceeded downstream. 

A line of monitoring wells at the downstream end of the alluvial 
contamination plume woul~ he used to provide assurance that the plume is not 
expanding downgradient in the alluvial aquifer above acceptable levels. 

The quantity and quality of liquids collected from the trenches would also 
he monitored. The effectiveness of the trenches fn maintaining the desired 
hydraulic gradients and capture zones will be monitored by a seri~s of 
piezometers positioned along lines perpendicular to the orientation of the 
trenches. 

Bedrock groundwater monitoring wells (both new and existing) would he used 
to further verify the effectiveness of the trenches in controlling the 
spread of contaminated ground water. 

The cap will also he monitored periodically to assure that differential 
settlement or erosion processes are not compromising the integrity of the 
caps. 

Monitoring would he used to verify that the Quality of downstream water 
resources is not being jeopardized during the natural restoration process. 

Air quality would he monitored hoth onsite and at the site fenceline to 
assure that hoth onsite action levels and Maximum Ambient Air Concentrations 
are heing met during remedy implementation. 

6.4 Comprehensive Alternatives 

From all of the components described in Sections 6.1, 6.2 and 6.3, 
three comprehensive remedial alternatives were assembled for consideration. 
These three alternatives, the Revised EPA Remedy, the Partially Revised EPA 
Remedy, and the HSC Remedy are described helow and in Tahle 6-2. 

r :-
u0 
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6.4.1 Common Elements 

Certain of the components from Section 6.1 are included in all three of the 
comprehensive alternatives. These are Institutional Controls {6.3.2), 
Surface Water Controls (6.3.3), Remedial Monitoring {6.3.4), and Remedial 
Support Facilities (6.3.1) 

6.4.2 Revised EPA Remedy 

The Revised EPA Remedy is a new source control remedy combined with ground
water collection and treatment. This remedy would remove a substantial 
portion of the liquid wastes, including many highly toxic and mohile 
volatile organic compounds, from source areas, thereby reducing the volume, 
toxicity and mobility of·hazardous substances at the site. It calls for: 

-Liquid Extraction Wells (6.1.5) 
- In-Place Drum Lancing (6.1.6) 
-Excavation of Wastes 1n Adjacent Areas (6.1.8) 
- Soil Vapor Extraction and Treatment (6.1.9) 
-Source Area Capping (6.10} 
- U-shaped Trench (6.2.1) 
- V-shaped Trench (6.2.2) 
- Southwest Interceptor Trench (6.2.3) 
- Groundwater Treatment (6.2.4) 
-Alluvial Groundwater Restoration (6.2.5) 

6.4.3 Partially Revised EPA Remedy 

This remedy is essentially the same as the Revised EPA Remedy except that 
the huried drum concentrations in the Main Pit and Barrel Mound would he 
excavated (6.1.7) rather than lanced, and the U-shaped trench would not he 
needed. The use of excavation assures that all drummed liquids are removed 
and eliminates the short-term introduction of additional free liquids to 
the vadose zone resulting form lancing. 

6.3.4 The HSC Remedy . 
This remedy is described in the Remedy Status Report which the HSC filed 
with the Federal District court in Oklahoma City on June 30, 1989 and descrihed 
in greater detail in the HSC's Preliminary Design Report dated Octoher 12, 
1989, and also filed with the Court. It includes the following elements: 

-Liquid Extraction Wells (6.1.5) 
- V-shaped Trench (6.2.2) 
- Southwest Intercepto~ Trench (6.2.3) 
- Excavation of Wastes in Adjacent Areas (6.1.8) 
- Groundwater Treatment (6.2.4} 

Alluvial Ground Water Restoration (6.2.5) 

The HSC Remedy also includes capping of the three main source areas, hut 
with a less effective cap than that proposed in the EPA remedies. The HSC 
cap does not meet RCRA requirements • 

.. . 
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TABLE 6-2 

HARDAGE SITE 
COMPARISON OF ALTERNATIVES 

REVISED EPA PARTIALLY REVISED 
HSC REMEDY REMEDY EPA ~iMEDY 

SOURCE CONTROL 

Excavation of Drums • 
Liquid Extraction Wells • • • 
Drum Lancing • 
U-Shaped Trench • 
Soil Vapor Extraction ac ac 

Consolidation & Cap-
ping • 
GROUNDWATER 

V-Shaped Trench • • • 
Alluvial Recovery • • • 
Common Groundwater 

Elements • • • 

I_~,. 

,J,· 
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The HSC remedy does not contain the following Source Control components 
integral to hath of the EPA remedies: 

-Drum Excavation (6.1.7) 
- Soil Vapor Extraction and Treatment (6.1.9) 
- In-Place Drum Lancing (6.1.6) & U-shaped Trench (6.2.1) 

(in Revised Remedy) 

A comparative analysis of each of these remedies is the suhject of Section 7 • 

. - .. 
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7.0 Comparative Anaysis 

The remedial alternatives described in Section 6 have heen assessed in 
light of criteria defined in CERCLA Section 121. This Section of CERCLA 
specifies that remedial actions must: 

- Be protective of human health and the environment; 

-Attain applicable or relevant and appropriate requirements (ARARs); 

- Be cost-effective; 

- Utilize permanent solutions and alternative treatment technologies or 
resource recovery technologies to the maximu~ extent practicable; 

- Satisfy the preference for treatment that reduces volume, toxicity, or 
mobility as a principal element or provide an explanation in the ROD as to 
why it does not. 

In addition, CERCLA places an emphasis on evaluating long-term effectiveness 
and related considerations for each of the alternative remedial actions 
(§121(h)(l)(A/). These statutory considerations include: 

A) the long-term ~ncertainties associated with land disposal; 

B) the goals, objectives, and requirements of the Solid Waste Disposal Act 
(i.e., RCRA) 

C) the persistence, toxicity, and mobility of hazardous substances and 
their constituents, and their propensity to bioaccumulate; 

D) short- and long-term potential for adverse health effects from human 
exposure; 

E) long-term maintenance costs; 

F) the potential for future remedial action costs if the alternative 
remedial action in question were to fail; and 

G) the potential threat to human health and the environment associated 
with excavation, transportation, and redisposal or containment. 

Nine evaluation criteria have heen developed to address the CERCLA 
requirements and considerations listed ahove, and to address the additional 
technical and policy considerations that have proven to he important for 
selecting among remedial alternatives. These nine criteria are discussed 
in a memorandum entitled "Interim Guidance on Superfund Selection of Remedy" 
from J. Winston Porter, Assistant Administrator dated December 24, 1966. 
The nine criteria are organized into three groups: 

Threshold Criteria: 

1. Overall protection of human health and the environment; 
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2. Compliance with applicahle or relevant and appropriate requirements (ARARs); 

Primary Balancing Criteria: 

3. Long-term effectiveness and permanence; 

4. Reduction of volume, toxicity and mohility through treatment; 

5. Short-term effectiveness; 

6. lmplementahility; 

7. Cost 

Modifying Criteria: 

8. State acceptance; 

9. Community acceptance. 

If an alternative satisfies the threshold criteria, it fs eligible for 
further analysis under the Primarv Balancing crfterfa. The comparison of 
alternatives is given below as well as in Table 7-1. This comparative 
analysis provides the basts for EPA preference for the EPA excavation 
remedy. 

7.1 Overall Protection of Human Health and the Environment: 

The EPA excavation remedy provides the most overall protection of human 
and the environment. Both the EPA remedies provide short-term protection 
through the provision of alternate water supply the maintenance of site 
security, and land use controls to prevent exposure to contaminated 
groundwater. Although the EPA excavation remedy involves certain additional 
short-term risks in implementation, these risks can he significantly reduced 
or eliminated, primarily through controls on the emission of vapors and 
dust during excavation. 

The EPA r~medies provide long-term protection through the removal of a 
substantial volume the most highly toxic and mobile contaminants present 
in the source areas. The EPA excavation remedy is more effective in the 
removal of these contaminants than the EPA lancing remedy. Further long
term protection is provided hy continued monitoring to assure that the 
remedy components continue to function as expected. 

The HSC remedy provides the Jeast overall protection of human health and 
the environment, particularly over the long-term. It would leave a large 
volume of untreated, toxic and mohile compounds, hath in huried drums and 
in source area soils. These contaminants would pose a continuing threat 
threat to human health and the environment. The HSC remedy does not 
address the liquids from the source areas until they have migrated to the 
interceptor trenches. This process will take a long period of time, 
resulting in considerable uncertainty. The HSC remedy also relies on 
institutional controls to limit exposure to contaminated groundwater and 
surface water. The long-term maintenance of institutional controls 

.. .. ... bO 



Table 7-l 
COMPARISON SUMMARY ACCORDING TO STA11JTORY CRITERIA 

1. Overall Protection or Human Health and the Environment 

HSC's Remedy 

• Leaves drummed and adsorbed 
wastes/contaminants in the Sludge 
Mound and Main Pit/Barrel 
Mound resulting in long-term 
presence of contaminant sources 
onsite. More specifically, drums 
will corrode over time releasing 
their contents, and 
vadose/adsorbed contaminants 
would remain as a source of 
contamination. 

Downward and horizontal 
migration of contaminants from 
sources left in place poses long
term risks (I OO's of years) which 
will need to be monitored. 

• Requires increased reliance on 
institutional controls. 

• Releases to air will also occur to 
a greater extent over the long 
term. 

EPA's Remedy 
With lancing 

• Reduces the magnitude o( long
term risks to human health and 
the environment. 

• Removes a significant mass o( 
contaminants from the 
environment (drums, soils in Main 
Pit/Barrel Mound and Sludge 
Mound) through the use of soil 
vapor extraction (SVE) enhanced 
by lancing, and liquid extraction 
wells. 

• Meets statutory preference for 
utilizing treatment technology 
which permanently reduces the 
source term. Minimizes the 
volume/mass of contaminants 
subject to long·term 
storage/monitoring. 

• Reduces the potential for 
contaminants being released from 
sources, migrating away Crom 
sources, and escaping from {!own
gradient collection areas and 
offsite. 

EPA's Remedy 
With Excavation 

• Reduces the magnitude of long
term risks to human health and 
the environment. 

• Removes a signifteant mass of 
contaminants from the 
environment (drums, soils in Main 
Pit/Barrel Mound and Sludge 
Mound) throug!\ the use of SVE 
combined with removal of liquids 
by drum eKcavation and extraction 
wells. 

• Meets statutory preference for 
utilizing treatment technology 
that permanently reduces the 
source term. Minimizes the 
volume/mass of contaminants 
subject to long-term 
storage/monitoring. 

• Reduces the potential for 
contaminants heing released from 
sources, migrating away from 
sources, and escaping from down
gradient collection areas and 
offsite. 

c. 
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2. Compllan~ With ARARs 

HSC's Remedy 

Will need to meet surface water 
discharge standards. 

Would not meet requirements of 
RCRA for unit closure as a 
hazardous waste management 
unit (eg., would allow migration 
lxtween source areas and V
Shaped Trench). 

Table 7-1 
(Continued) 

EPA's Remedy 
With Lancing 

• Will need to meet surface water 
discharge standards. 

• Can be designed to work with 
best available control technology 
(BACf) for air treatment 
(technology ARAR). 

• These alternatives involve SVE 
and the collection of vapon and 
treatment. Treatment will meet 
ARARs contained in the 
Oklahoma 3.8 regulations that 
allow for maximum ambient air 
concentration {MAAC) 
exceedances as long as monitorina 
and risk assessments assure safety. 

EPA's Remedy 
With Excavation 

• Will need to meet surface water 
discharge standards. 

• Can be designed to work with 
BACT for air treatment 
(technology ARAR) 

• These alternatives involve SVE. 
and the collection of vapors and 
treatment. Treatment will meet 
ARARs contained in the 
Oklahoma 3.8 re1ulations that 
allow for MAAC exceedances as 
long as monitoring and risk 
aueamenta usure safety. 

c. 



3. Lon&· Term Etrectlveneu 

HSC's Remedy 

• The rematntng sources of risk 
and the magnitude of the residual 
risk wilt be greater because the 
HSC's remedy doc:s not remove 
the mass of contaminants that the 
EPA's remedy does. 

II is unlikely that the V-Shaped 
Trench will meet its intended 

~ ohjectives of intercepting and 
(...) removing DNAPLS from the 

Main Pit and Barrel Mound. 

• Would require very long-term 
(indefinite) operation of the V
Shaped Trench and the liquid 
extraction wells to remove liquids 
from the Main Pit/Barrel Mound. 

Table 7- 1 
(Continued) 

EPA's Remedy 
With Lancing 

• Provides for greater long-term 
effectiveness by removing a 
significant mass of contaminants 
and therefore decreases the 
magnitude of the residual risk. 

• The degree of long-term 
management necessary will be 
minimized because contaminants 
are removed and treated. 

• SVE is a treatment technoto&Y 
that permanently removes 
contaminants from the Main 
Pit/Barrel Mound and Slud1e 
Mound, resulting in a reduced 
waste mass and reduced souru: 
of contaminants to groundwater 
and air. 

EPA's Remedy 
With Excavation 

• Provides for sreater long-term 
effectiveness by removing a 
significant mass of contaminants 
and therefore decreases the 
magnitude of the residual risk. 

• The degree of long-term 
management necessary will he 
minimized because contaminants 
are removed and treated. 

• SVE is a treatment technology 
that permanently removes 
contaminants from the Main 
Pit/Barrel Mound and Sludge 
Mound, resulting in a reduced 
waste mass and reduced source 
of contaminants to groundwater 
and air. 

• Excavation is a treatment 
technology that directly removes 
contaminants from the Main 
Pit/Barrel Mound and further 
reduces lilt. .uslt' " · ·• ' ,,. 
for contaminated migration. 

' 
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Table 7-1 
(Continued) 

4. Reducllon or toxicity, mobility, or volume throuch treatment 

HSC's Remedy 
--~----

• Does not treat sources at the site 
to the maximum extent possible 
and, therefore, does not reduce 
the same volume of contaminants 
that the EPA's remedy dC'es. 

• The mobility of the contaminants 
that are not treated will increase 
with time as the drums corrode 
and release liquids. 

• Does not satisfy the statutory 
preference for trutment as a 
principal element of the remedy. 

• Allows mobility between the 
three source areas and the V
Shaped Trench, whereas EPA's 
remedy prevents this. 

EPA's Remedy 
With Lancing 

• Treatment-based remedy that 
addresses each of the sources and 
media at the site. 

• Removal and d~struction of 
contaminants is irreversible. 

• Satisfies the statutory preference 
for treatment as a principal 
element of a remedy. 

• The volatiles removed via soil 
vapor extraction are among the 
most toxic at the site and, 
therefore, a significant reduction 
in toxicity is provided and hence 
residual risk to human health and 
the environment. 

• Lancing with liquids extraction 
removes toxic and hazardous 
wastes from the site. 

EPA's Remedy 
With Excavation 

• Treatment-based remedy that 
addresses each of the sources and 
media at the site. 

• Removal and destruction of 
contaminants is irreversible. 

• Satisfies the statutory preference 
for treatment as a principal 
element of a remedy. 

• The volatiles removed via soil 
vapor extraction are among the 
most toxic at the site and, 
therefore. a signifiCant reduction 
in toxicity is provided and hence 
residual risk to human health and 
the environment. 

• Excavation further removes toxic 
hazardous wastes from the site. 

(. 

, 
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S. Short-Term Etredlveneu 

• 

• 

HSC's Remedy 

Vapors currently dispersir ~ into 
the atmosphere at the site will be 
reduced by capping. 

Impacts on community during 
remediations will be minimal 

Vapors from liquid extraction and 
temporary onsite storage will be 
controlled. 

Vapors from 
treatment will 
through BACf. 

groundwater 
be controlled 

T•ble 7-1 
(Continued) 

EPA's Remedy 
With Lancing 

• Area residents will bt: protected 
from contaminant releases by 
treating SVE air stream with 
catalytic o~dation. 

• Impacts on community during 
implementation will be minimal. 

• Controlled or remote lancing will 
be used if worker risks during 
lancing are unacceptable. 

• Vapon will be produced from 
SVE and treated onsite to meet 
ARARs. In the event that 
MAACs, are exceeded, 
particularly during early periods of 
SVE operation. levels will be 
monitored continuously at the 
fence lines and stack, and releasea 
minimized through pilot testing 
during design implementation. 

• Contro11ed lancing, but untested 
here. 

EPA's Remedy 
With Excavation 

• Area residen!J will be protected 
from contaminant releases by 
treating SVE air stream with 
catalytic midation. 

• Impacts on community during 
excavation will be evillent but 
controllable . 

• Vapon will be produce() frum 
SVE and treated onsite to meet 
ARARs. In the event that 
MAACs are exceeded, particularly 
during early periods or SVE 
operation. levels will be monitored 
continuously at the fence lines 
and stack, And releases minimi7ed 
thauugl• ...... , --~· b du11 .. r, 
implementation. 

• Proven technology, controlled 
risks. 

' 



5. Short-Tum Etredlvenen (continued) 

HSC's Remedy 

Table 7-1 
(Continued) 

EPA's Remedy 
With Lancing 

• Vapors from liquid extraction and 
temporary onsite storage will be 
controlled (treated). 

• Risk exists from the mbdn1 of 
incompatible wastes 

EPA's Remedy 
With Excavation 

• Vapors from excavation and 
temporary onsite storage of liquid 
wastes will be controlled (treated). 

• ' 
• ... 



6. lmplementabiUty 

HSC's Remedy 

Technologies and technology 
components are implementable. 

T•ble 7-1 
(Continued) 

EPA's Remedy 
With lancing 

• SVE systems 
constructed and 
operated at sites 
characteristics. 

have been 
successfully 

with similar 

• lancing has been demon.~trat,..d in 
the field, except at a hazardous 
waste site. 

• Trenching, capping, liquids 
extraction, water treatment, and 
air treatment are proven 
technolotJies. 

EPA's Remedy 
With Excavation 

• SVE systems have heen 
constructed and successfully 
operated at sites with similar 
characteristics. 

• Trenching, capping, liquids 
extraction, water treatment, and 
air treatment are proven 
technologies. 

• Excavation of drummed wastes 
has been successfully completed at 
other hazardous waste sites. 

t 
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7. Costs 

HSC's Remedy 

• Capital Cost = $26.88 • 
$40.32 million 

• Annual O&M = $720,000-
$960,000 

• 30-year Present Worth = 
$36.4 million - $54.6 million 

Table 7-1 
(Contlnaed) 

EPA's RemedY 
With Lancing 

• Capital Cost = $43.9 million 

• Annual O&:M = $1.4 million 

• 30-year Present Worth • 
$58.9 million 

EPA's Remedy 
With Extraction 

.. Capital Cost ""' $48.6 million 

• Annual O&:M • S 1.3 million 

• 30-year Present Worth = 
$62.9 million 

, 
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L~hle 7-1 

(Continued) 

8. St~te Acceptance 

HSC's Remedy 

• Components are acceptahle, hut 
State would prefer 100re removal. 

• State supports common remedy 
elements. 

• 

• 

• 

* 

EPA's Remedy 
With Lancing 

State supports all ground 
water removal and treat
ment elements. 

* 

State supports common remedy • 
elements. 

State has concerns regarding * 
s~fety of drum lancing and 
risk to workers and the 
puhlic. 

State supports liquid 
extraction, excavation of 
adjacent areas, capping, 
and soil vapor extrac~lon. 

* 

EPA's Remedy 
With Excavation 

State supports all ground 
water removal and treatment 
elements. 

State supports common remedy 
elements • 

State has concerns regarding 
safety of excavation and risk 
to workers and the puhlic. 

State supports liquid extraction 
excavation of adjacent areas, 
capping, and soil vapor 
extraction. 

l 
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Tahle 7-1 
(Continued) 

9. Community Acceptance 

HSC's Remedy 

Community prefers more 
removal and destruction of 
contaminant sources. 

EPA's Remedy 
With lancing 

• Community supports addi
tional removal and 
destruction in the [PA 
remedy. 

EPA's Remedy 
With Ellcavat ton 

* Community supports additional 
removal and destrucfton in 
the C::PA remedy. 

l 
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results in further uncertainty. 

The EPA remedies take a more direct approach to protection of human health 
and the environment. The first element of this is the removal of contaminants 
from the source a.·eas and destroying them. By removing and destroying the 
contamination at the source, any uncertainties as to their future threat are 
minimized. 

The threat to human health and the environment is most acute from those wastes 
which migrate the ea~iest and hy those which are known or suspected to cause 
cancer. The EPA remedies both protect human health and the environment through 
the rapid removal and destruction of those contaminants that are the most 
mohile and carcinogenic. Bot~ minimize contaminant migration through the 
elimination of contaminants at the source not only through removal of 
liQuids through extractioA wells and either excavation or lancing of drums, 
hut have the added protection of soil vapor extraction (SVE). The SVE 
system is predicted to remove 991 of the volatile, carcinogenic wastes from 
the source areas. When they are destroyed following their removal the threat 
from these contaminants will have been eliminated. In addition to controlling 
the contamination at the source, the EPA remedies also protect against 
those contaminants which remain through the groundwater recovery trenches 
and elimination of infiltration with a regulatorily compliant cap. 
Therefore, the EPA remedies have the multiple protection of extensive 
removal and destruction of the contaminant sources combined with a ground
water collection and treatment system to capture any residual contamination. 
The primary element of the HSC remedy, on the other hand, is groundwater 
capture and treatment alone. 

In terms of two EPA proposals, the comparison is basically between the 
excavation of the huried drums or lancing them in association with the U
shaped trench. Both activities have elements of risk associated with 
implementation, hut the risk associated with excavation of the drums is 
less than that of lancing as discussed in Sections 6.1.6 and 6.1.7 •• 
Therefore the comhined remedy retaining excavation of the drums is overall, 
more protective. 

.. .. ... 
·- ~ 
I ...I. 
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7.2 Compliance with ARARS: 

Section 121 of CERCLA provides that, except under certain narrow 
exemptions. remedial actions shall comply with Federal and State laws that 
are legally applicable or relevant and appropriate to the contaminants and 
circumstances of the site. The process by which potential ARARs are 
identified, screened, and analyzed to determine if they actually are ARARs 
is described in MCERCLA Compliance with Other Laws Manual" (EPA 19B8a). 
The alternatives described in Section 6.4 are broken down helow into 
remedial elements to facilitate the analysis: 

ARARs may he identified in three general classes: 

1. chemical specific- for example, a drinking water •HCL• defines a 
maximum acceptable concentration for drinking water; 

2. action specific - for example, a landfill built to accept hazardous 
wastes would have to meet RCRA 264, Subpart N regula
tions and associated requirements on design of the 
landfill; 

3. location specific - for example, the hazardous waste landfill descrih~d 
above could not be built on a flood plain. 

Key among those ARARs, shown in more detail in Appendix A, are the chemical 
specific drinking water requirements or Maximum Contaminant Levels (MCLs) 
established under the Safe Drinking Water Act, and the requirements under 
the Resource Conservation and Recovery Act (RCRA) which relate to the 
construction of hazardous waste facilities and their closure. Table 4-2 
gives the chemical specific MCLs that would apply to those contaminants 
that have already migrated into the North Criner Creek alluvium. None of 
the alternatives would result in rapid restoration of the groundwater onsite 
to drinking water standards. However, the two EPA remedies would accomplish 
this goal more rapidly than the HSC through the elimination of contaminant 
sources. The HSC remedy would also fail to meet the RCRA requirements for 
its cap. The RCRA requirements for the construction of caps are very specific 
and the HSC cap does not meet them. The cap proposed under the EPA remedies 
would meet these requirements. 

7,3 Long-term Effectiveness and Permenance 

Both of the EPA remedies emphasize recovery and destruction of the 
contamination at the source. Through the removal Jf the liquids still 
contained in the drums, and of contaminants in the contaminated soils and 
sludges through soil vapor extraction, direct eli0ination of contaminants 

, .. ,.., 
~~ 
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at their source is achieved. These contaminants are then destroyed through 
treatment. It is through this early removal of the contaminants at their 
source that the EPA alternatives are superior to the HSC alternative. Long
term effectiveness is dependent upon the performance of the alternative 
over tim~. This long-term effectiveness is hest enhanced through the 
elimination of uncertainties associated with an alternative. The greatest 
uncertainty with these alternatives is the potential for long-term 
migration of contaminants out of the source areas. The uncertainty of the 
capture of migrating contaminants hy the groundwater trenches will always 
remain and will grow as the time of operation needed for those trenches 
increases. The EPA remedies effectively address these uncertainties through 
the elimination of contaminants at the source. Once the contaminants are 
removed and destroyed the uncertainty is eliminated. Moreover, the 
uncertainty as to long-term effectiveness of the groundwater capture and 
treatment systems is also reduced hy the elimination of contaminants at the 
source. If the magnitude of the sources of the migrating contaminants is 
reduced, then any future risk of their movement through or around the 
capture and treatment system fs also reduced as fs the time of operation of 
the trenches. 

The HSC remedy would do considerably less than the EPA remedy t~ remove 
contaminants at the source and would allow thefr continued mfgratfon for an 
undetermined amount of time. By allowing contaminants to remain tn place 
for a longer period, the HSC remedy is less effective over the long-term 
than either of the EPA remedies. This is shown through the compound 
uncertainties associated with the HSC alternative. The first of these is 
uncertain length of operation of the HSC alternative due to remaining 
contaminant sources. Added to this uncertainty are those of the ability to 
maintain the system over this length of time and the increased opportunity 
for contaminants to escape over this period. 

7.4 Reduction of Volume, Toxicity or Mobility 

CERCLA states, in section 121(a)(l), a clear preference for remedies which 
reduce the volume, toxicity, and mobility of waste. The EPA remedies 
would hoth reduce the mohility and volume of the contaminants through their 
removal and destruction at the source. The soil vapor extraction, more
.over, would remove the most highly mohile volatile organic compounds from 
the soils of the source areas. The HSC remedy allows both greater mohility 
and volumes of waste sfnce the HSC alternative would only recover the 
contaminants that enter the two HSC interceptor trenches. Waiting for the 
wastes to migrate to the trenches allows for a greater volume of contaminated 
material as the contamination spreads to greater amounts of groundwater 
and soils as it migrates. The mohility of the wastes is also greater in 
the HSC remedy than in the EPA remedies as it allows the wastes to migrate 
and become more dilute rather than taking the more efficient approach of 
capturing them and destroying them in concentrated form in the source 
areas. 

'{3 . . ... 
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The treatment of source areas with soil vapor extraction would remove a large 
portion of the carcinogenic compounds in those areas and destroy them thereby 
reducing the toxicity of the contaminants rapidly. Again, the HSC relies on 
all contaminants to en~er their collection systems. As for volume of contami
nants, the EPA remedies, hy eliminating contamination at the source, would 
directly reduce contamination through the recovery and destruction of 
contaminants and would reduce the future volume of contaminated material hy 
eliminating the migration of these (contaminants and their subsequent 
contamination of soil and groundwater as they spread). The HSC remedy would 
allow the migration of contaminants out of the source areas not only 
further contaminating the groundwater and soils between the source areas 
and the collection trenches, hut increasing the potential for the escape of 
contamination both vertically and horizontally either under or around the 
control systems. 

7.5 Short-term Effectiveness 

The short-term effectiveness for the HSC remedy would he higher than that 
for either EPA remedy as, since nothing would be done about the 
contamination at the source, there would be none of the attendant risks of 
taking action. It should be noted, however, thot the short-term risks of 
taking action can be addressed through use of appropriate safety and 
engineering methods. 

Both EPA remedies pose certain shor~-term risks. lf the drums in source 
areas are excavated, then the soils around the drums will he disturbed and 
exposed to air. This creates an opportunity for volatilization of 
contaminant~. The risks associated with excavation and lancing of drums 
have been examined. The risks to onsite workers are related to the 
excavation and handling of the waste drums and the surrounding materials. 
Drum excavation has heen successfully implemented at a numher of hazardous 
waste sites (see Table 7-2) and the effects are known. Exposure of site 
workers to hazardous substances and situations during the implementation of 
either EPA remedy can he minimized or prevented with well-planned and 
implemented personnel training programs, the supply and utilization of the 
appropriate safety and personal protection equipment and the development 
and use of an effective site safety plan. 

The risk to individuals offsite has also been examined. The primary risk to 
those offsite comes from release of volatile chemicals or contaminated dust 
from the site. This contamination could reach individuals through two primary 
pathways, inhalation of volatile chemicals or consumption of heef and milk 
from livestock maintained in the area. The total extra lifetime human 
cancer risk from ingestion of beef and milk is estimated to he seven in ten 
million. This also assumes, conservatively, that the ten million 
individuals exprsed ohtain 100~ of their beef and milk from the effected area. 
More realistic stimates of ~xposure and ingestion would reduce the seven 
extra cancer ri :in ten million exposures even further. 

• • 1 
(·i 



8ri"E NAME/ 
LOCATION 

Demode Sit. 
R.- Townah.ip 
Ml 

Sprintrflald Townehlp 
Ml 

GileGn Rd.J9ylneterl 
Nuhua9it. 

"" 
Pi«olo Farm 
Rl 

c-r-
HJ 

Ent.erpri• Awe 
Philad•lphi• 
PA 

Taylor 8.an-o111h 
Scranton 
PA 

. 
Town- Chemin! 
Lake City 
FL 

~ HAZAJWOUS WA8111: &rn HISTORIES· DRUM REMOVALS 

TABLE 7-2 

80UR<ZOP OF -DATK 
INFORMATION DRU. REMOVED RDIOVED R.L.EVANr COMMENTS 

Paul Ga.alhi« 4,1100 lm..80 No r.pon.d .ccident.e t.o oneit.e -lt•n. 
08C Oruma contained PCB • oth.r wut.e. 
Mlchlpn DNR 
(llT)m..GT 

P.ul O.alhi« l,JIOO ~ No r.pon.d IO«ident.e t.o .,. ... _ ... ,.._ 

08C OruiU contained PCB • oth.r ...-... 
Mlchll•n DNR 
(511)m..N27 

ChetJ~ 1,300 .., No~ -.eddent.e .. -'ta _..,.._ 
RPM Oruma r.t~~oved from aur&c. fill IIi c.. 
1\at(on 1 
(tiT) &1S-8GS 

EPAR-4.t 30,000 .. Dnt111a c-ontalnad PCB'• and VOC'a. 
Declelon 

EPAR-4.t &.000 .., o.-... 10 to 40 ,_. .w. 
Declelon 

EPA Jt.cw4 .t 1,700 IIIII No r.pen.ct inddenta. 
o.ct-.., and Ap ol *""'- Nti~Utad at 10 lo 20 ,_,.._ M-tly mlwnt.a, 
Walt Gn~ham, RPM r011hw A FNirw. Sic. r.moved rram NPL. 
EPAR.pnl 
(216) Mr7 -2ltal 

Pat Tan 1,3)0 11113 No~ a.cddenta lo Oftlic. _ ... ,.._ 
RPM Dna-_,. r.moui ft lift .ac. eurfan only. HaJr •• ,. 
EPA R.pn I _pt,. 
(216) Mrf--3114 

EPA l*ordo( 72 11113 Dnama 2 to 32 y..,.. old. 
O.cieion 

' 



HElECTED HAZARDOUS W A8ft Bl"n III8'I'OIUa ·DRUM REMOVALS 

TABU~ 7-2 {continued) 

SITE "NAMFJ. 90l.IRCEOP .01" IM"Ill:lllll,_ 

LOCA'MON INFORMATION DRUM8 RKMOYII:D REMOVICD RELEVANT COMMENTS 
ct .... Reber [EPA Ree-d ol 1,100 1983 ,._ dnlm• on Illite ID b. rem«n'ecf. 
LA O.tiaion 

Berlin FaiTO Pete OIUia 20,000. UIN He ....,.,nad -.cddenta ID onail.e _.kan. 
Ml NJrhJc- DNR DrtnM aaca•a&acl up ID 22 fl. s.,. drvma ha .. b.en 

(117)81UI14 ...-.4 Ill ._r 300 llit.d In MI. 

Bpon/John.wt Saint• Bill Bolen tOO' a - No .m•nt.. 
Bpon, IL RPII Dna- a~~ea._t.H ancl ,.mcw.d. U8M bulldoaer 1o rem-

EPAR.ponl theta "'- aur1wo a ra¥inae. 
(Sd)au.llll 

A.bercleoen PNtiricle Dump NMJ-p m liM-87 No acddenta or 11\iuriae. 
A.bercleoen 08C Eaa .. &acllo 10ft .. ll•t dnlma et~tptJ when ... -.... 
9C EPA R.cton 4 

(40f)lN7..,1 

O.nwr.AJ-apehM Cham EPA.._..ol 10,000 1111-17 DNaa I to 10 ,_,..ald. 
Wuta Mrmt Fanlity o.dalon ..... 

~) 
co l 

Bi-oloJY s.. .. v .... S,OOO(..t.) UIIIT.al No eericlenta nlated to cbvm .-.m.-1 operationa. 
Dalla• RPII 1.-.1 8 a C. Escavo&acl 86,000 rv. ,_. euil a tlabria 
TX EPA R.cton I indMint t.uriM .-u- (dnama opproa. I .. ol -•>· 

C214)W-f'716 

~kewanna Ref'u .. Site Wolter Onham 1,000 - No ,..,.,..w aed4ent. .. onoite warlen. 
La~rkawanna City RPM er.-~ "- atripmlne landfill. Nona inta«. PA EPA R.clon 3 Esca .. w lM)..SI ft. lloap _, 1.,.. -· 

(216)WJ.2ua3 

Ziaman Gr- IA11dftll R.-Po ..... 2,200 ... No....,.... aed4ent. ............. 
Monroe County 08C 91- ...n. r:-.a 8. Ese.WIIte4ite I ft. with bull ..... Ml ' EPA J1.cion 6 . ,.,..,, 

(311)~171 



SELECTED JI.AZARDOU8 W AB'TE srrE 1DB1'01U1:8. DRUM REMOVALS 

TABLE 7-2 (continued) 

Srt'E NAMEI SOURCE OF NIIIIOUi'R 01' DA'n:DRUMS 
WCAnON INI'ORMAnON DRUM8IlKMOVED R.EMOVJI:D RELEVANT COMMENTS 

Synln Landftll Gary K.urman 15,000 1988 No Apon.d 10ccid•nte to on•it~ y·or'ker· 
Lyon•, CO EnY. EntinMr USPCieacaYated 28,000 ton• ol co:.la•·•"•"h< aoo! . i 

S)'ftt.u 115,000 drum• ol conlam.lnat..d ........ which _,. Mnt 
(lOS)~ oft'-eite ror d.i•poul and tnAtment. Drum. 10 l.o 20 

• yun old OC' older . 
Man O.Yi• 
co Geol. Surwy 
(SOS)MI-:»11 

r.r••t l...ak .. Containet' Paul O.lltllMor 1'150+ on-roln1 No reponed lftidente l.o oneit.e ...wbn. 
Ml ate Shallow opar.ti- (I &o lll\.). 

Mid,lfen DNR 
(1511) STUC27 

O"lmperio Drum Dump R.n«ua P•aa•ll• UO(Mt.) 1181-1'7 No ...,....W Mddente &o -.it. -t .... 
Atl.,tic City RPM Eam .. w sooo cu. ,..-a ol-'1 • dnuna. 
NJ R.ci- 2 

(2\2) 314-CIC 
c. 

Auburn Rd. Landini Dan Bu..,... to bt pnwi.W ~.,.... eu .. au .. cl- &o ...tclential .,__ 
NH 06C, R.ci-• 8urW I to 10 t\.. 

(6 11) 810-4360 

Ott.ti eo- Dan Bu..,... to bt pnwi.W Drunte •-.. w under U.S. EPA l!nwf'I•MJ Reepon• 
NH oec. R.tion 1 Cle.n•p s.mc.. Contract IERCS). 

(& 11) II6CJ..43IO 

O.vi• Liquid Dan Bu.....- &obtp..-i.W Dnanle •ua•at.ecl under ERCS. 
Rl oec. R.tion 1 

<•m~ 

Bloein•ki Lanclfi11 Welter Graham 110-a ..., No reponed lftidente to oneiLe -IleA . 
J>A RPM Only au&c. drum• • a tank \ruck .,.,. Amcw.ci. 

EPA R.e,ion 3 
(216) 687-2193 

·-
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The total extra lifetime human cancer risk from inhalation of chemicals 
released during excavation of the Barrel Mound and part of the Main Pit is 
estimated to he one in ten million. The estimated risk from operating of 
the SVE system is six in ten billion. 

The OJ)portuni ty for vo lat i1 i zat i 011 can he reduced through using the small est 
possible working face and thereby limiting the contaminated materials exposed 
to the air. Common sense precautions such as excavating during cooler 
weather will also reduce volatilization. The use of volatilization control 
techniques such as foam supressants can also he used. 

Other short-term risks were also considered. The intermingling of the 
drummed liquids can he li~ited through the segregation of the drum contents 
as they are removed. The short-term risks associated with the drum lancing 
proposal include those associated with the physical puncturing of the drums 
and of the mixing of the liquids after they are released hy the lancing. 
The risks of lancing can be reduced through the use of controlled lancing. 
The work would proceed gradually with the removal of liquids released as 
rapidly as feasible during the lancing. The lancing work could &lso be 
done hy remote control to protect site workers. The risks of puncturing 
the drums could he reduced through the use of non-sparking materials on the 
lance points and through the use of carbon dioxide to eliminate the oxygen 
supply through the lance hole if needed. It is important to note that there 
is already extensive mixing of the source area liquids as evidenc'ed hy the 
amount of pooled liquids in the Barrel Mound. This would indicate that the 
risks from further mixing are less than might otherwise he anticipated. 

Of these two alternatives, excavation poses less of a short-term risk. lt 
a 11 ows greater control and ohs ervat ion of the haz a:dous materia 1 s that are 
disturbed. 

7.6 Implementahility 

The majority of all three alternatives use established technologies and 
could he implemented. Only the lancing of drums has not been attempted at 
a hazardous waste site. The lancing technique has heen demonstrated for 
the puncturing of buried drums and has heen used for other industrial 
purposes. This one point leads to a slight preference for the EPA 
excavation alternative and the HSC proposal over lancing for this criteria. 

7.7 Cost 

Because it is a less extensive remedy, the HSC remedy is cheaper than either 
of the EPA remedies. It is important to remember that the HSC proposal is 
not an equally protective remedy when compared to the two EPA proposals. 
The relative estimated costs for the three alternatives are: HSC $46 million, 
EPA with excavation $63 million, and EPA with lancing $59 million. An 
additional consideration is costs associated with remedy failure. 

'i& 
..-.. ... 



7-21 

With greater amounts of waste rema1n1ng in the source areas for a longer 
period under the HSC remedy, the potential exists for greater costs should 
additionar remedial work he required. 

7.8 State and Community Acceptance 

State comment on the proposed plan for remedial action can he found in the 
transcript for the puhlic meeting held on Octoher 26, 1989 and in their 
letter of Novemher 13, 1989. Basically the Oklahoma State Department of 
Health as representative of the State of Oklahoma supports elements of 
EPA's selected remedy including soil vapor extraction, hut disagrees with 
with the excavation or lancing of the drums in the source areas, and with 
the use of catalytic oxidation as a thermal treatment. 

Puhlic comment expressed at the puhlic meeting showed a preference for 
quicker action and for more permanent remediation. To quote one of the 
local residents who spoke at the public meeting, 

" ••• Personally, I think that the way that some of the basic 
ideas that you have got ahout addressing the cleanup of this 
is good. I particularly like the idea of removing the drums. 
When you start taking thes~ materials out, when you remove 
them from the site completely, it's the only way that you are 
going to create any kind of confidence that you have rea11y 
cleaned it up." 

. - ... 
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SECTION 8: THE SELECTED REMEDY 

Based upon consideration of the requirements of CERCLA as specified in 
Section 7.0 of this document, the detailed analysis of the alternatives, 
and State and puh11c comments, EPA has determined that the Partially Revised 
EPA Remeay involving the excavation of drums for liquids removal, is the 
most appropriate remedy for the Hardage/Criner site near Criner, Oklahoma. 
A schematic of the selected remedy is shown in Figure 8-1. 

The first element of the selected remedy is the removal and destruction 
of contaminants in the source areas. Free liquids within the three major 
source areas, the Barrel Mound, Sludge Mound and Main Pit, would he removed 
through extraction wells. Organic liquids would he transported offsite for 
destruction and aqueous liquids treated onsite. Drum concentrations in the 
Barrel Mound and Main Pit would he excavated. liquids in the drums would he 
removed and taken offsite for destruction. Solids would he restored to the 
three main source areas.- Contamination from adjacent areas would be consoli
dated into the three main source areas. These source areas would be treated 
through soil vapor extraction (SVE) to remove contaminants. The resulting 
SVE effluent contaminants would be destroyed onsite using thermal treatment. 
It is this element of the recovery and destruction of the contamination at 
its source that is missing from the HSC remedy and which confers the greatest 
degree of su~eriority to the selected remedy over that recommended by the 
HSC. The reduction in the long-term uncertainties associated with leaving 
large portions of the source areas of contamination unremediated, as in the 
HSC alternative, is another area in which the superiority of the selectee 
remedy over the HSC alternative is demonstrated. 

The second element of the selected remedy would he control of residual 
contamination. The major source areas would he capped first temporarily 
during treatment and removal in the source areas, and then permanentlj wit~ 
a regulatorily compliant cap following completion of the main treatme~~ and 
removal phase. Groundwater would he collected through interceptor trenches 
and treated onsite. Surface water controls would he instituted to minimize 
contaminated runoff. 

Finally, institutional controls would he implemented to prevent use of contam
inated groundwater downgradient of the source areas. Alternate water supplies 
would he continued to replace supplies lost through contamination. The site 
boundaries would be expanded from the original site to the area indicated 
in Figure 4-6 to facilitate the implementation of the institutional controls. 

The estimated cost for the selected remedy is S63 million. Table 8-1 gives 
a breakdown of this estimate and a detailed cost estimate can he found in 
Appendix G. 

8.1 Remediation Goals 

The purpose of this action is to protect human health and the environment 
throu~h control of risks posed hy the Hardage/Criner site and minimizing 
further migration of the site contaminants. Estimates of the risk of cancer 
from lifetime use of residential water contaminated at the level of the Old 
Corley well range as high as 0.0007 (seven per ten thousand) to 0.006 (six 
per thousand) far ahove the one per hundred thousand risk which is the upper 

so 
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TABLE 8-1 

COST SUMMARY FOR THE SELECTED REHEDY1 

Liquids Removal a~ tpntrgJ 
Drummed Waste Staging/Consolidation Area 

and Storage 
Soil Vapor Extraction and Treatment 
Removal of Adjacent Wastes 
Source Area Capping 
Ground Water Extraction and Treatment 
Remedy Support Facilitie~ 
Surface Water Controls 
Remedial Monitoring 
Institutional controls 

Bid and Scope Contin~ency 
Implementation Co~ts 

Conversion to Septemher 1989 dollars 

Operation and Maintenance for 30 Years 

TOTAL 

s 6,449,745 

2,813,516 
3,098,052 
2,168,834 
3,722,605 
5,971,286 
3,237,290 

196,000 
41,250 

608,250 

$28,306,837 

9,907,393 
10,317,842 

141309, soo 

$62,904,655 

1 Source: Remedy Report for the Hardage Industrial Waste Site, Criner, 
Oklahoma, Octoher 13, 1989. 

~- .... 
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houndary of acceptable risk set in the National Contingency Plan. 

To accomplish this goal, the remedy would permanently and significantly 
reduce the volume, toxicity, and mohility of contaminants in the source 
areas. This is accomplished through removal of liquid contaminants quickly 
and directly through liquid extraction wells and excavation of drum liquids. 
By following these steps with soil vapor extraction, removal and destruction 
of the most mohile contaminants, including most of the known and suspected 
human carcinogens, will he acheived. The goal of soil vapor extraction would 
he L 99~ reduction of the volatile organic concentrations found at the 
heginning of soil vapor extraction. 

Beyond reduction of the source, the goal of this action is to restore the 
groundwater to levels helow MCLs. This action is particularly directed at 
the alluvial aquifer assoicated with North Criner Creek. 

The superiority of the selected remedy is demonstrated in the comparison of 
the alternatives through the use of the nine criteria given in Section 7 of 
this document. The reduction in the sources of the contamination associated 
with the selected remedy confers advantage to the selected remedy over the 
remedy recommended hy the HSC. By eliminating the contaminants at their 
source the selected remedy is more protective of human health and the 
environment, has greater long-term effectiveness and permanence and provides 
for greater reduction in the volume, toxicity and mobility of contaminants 
than provided hy the HSC remedy. The selected remedy can he implemented 
using existing technologies and methods. Its cost is greater than that of 
the HSC proposal, hut the selected remedy through its source control elements 
provides greater and more efficient levels of remediation. In this regard, 
the additional costs associated with the selected remedy are reasonable. 
The selected remedy would also comply with existing ARARs on cap construction, 
which the HSC alternative would not do, and would attain the standards for 
drinking water quality in the alluvial aquifer as expressed through the Safe 
Drinking Water Act HCLs in a shorter period of time than the HSC proposal 
would. The State of Oklahoma through its representatives has expressed 
concerns ahout the short-term effectiveness of the selected alternative, 
and some short-term risks do exist. However, these risks have heen considered, 
and they can he controlled or eliminated through the application of prudent 
engineering and safety techniques. Finally, the local community, through 
the puhlic comment period on the alternatives expressed a preference for 
removal and destruction of as great an amount of the contamination as possihle 
from the source areas. The selected remedy provides for far greater direct 
removal of the source area contaminants than does the HSC proposal. 

The selected remedy also holds advantage over the other EPA alternative 
which included lancing. The lancing techniques have not heen used at a 
hazardous waste site hdore and therefore their implementahil ity is not as 
well known as the exca•:ltion of drums in the selected remedy. There are 
also greater uncertain· ies associated with in-place release of the drummed 
liquids through lancin( that will not exist with the selected excavation 
program with actual ph~ ;ical removal of the drummed liquids. 

"f. ... 
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9.0 STATUTORY DETERMINATIONS 

Under its legal authorities, EPA's primary responsibility at Superfund 
sites is to undertake remedial actions that achieve adequate prot~ction of 
human heaith and the environment. In addition, Section 121 of C£RCLA 
establishes several other statutory requirements and preferences. These 
specify that when complete, the selected remedial action for this site must 
comply with applicable or relevant and appropriate environmental laws 
unless a statutory waiver is justified. The selected remedy also must he cost
eff~tive and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent 
practicable. Finally, the statute expresses a preference for remedies which 
significantly reduce the volume, toxicity, or mobility of hazardous wastes 
as their principal element. The following sections discuss how the selected 
remedy meets these statutory requirements. 

9.1 Protection of Human Health and the Environment 

The remedy seeks remove liquid contaminants quickly and directly through 
liquid extraction wells and excavation of drum concentrations. Ry 
following this removal with soil vapor extraction, removal and destruction 
of the most mobile contaminants including most of the known and suspected 
human carcinogens will be acheived. 

Along with effective reduction of contaminant sources, the selected remedy 
protects human health and the environment through intercepting and treating 
contaminated groundwater with interceptor trenches. The North Criner 
Creek alluvial aquifer is the nearest groundwater used as a residential water 
source. The selected remedy provides better protection of human hea~th and 
the environment as it will achieve the goals for groundwater cleanup more 
quickly than the HSC proposal. The selected remedy will eliminat~ uncer
tainties associated with the continued presence of toxic and mobile volatile 
contaminants in the source areas hy recovering and eliminating contaminants. 
unlike the HSC alternative which would allow these contaminants to migrate. 
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9.2 Compliance with Applicable or Relevant and Appropriate Requirements 

The elements of the selected remedy would all comply with applicable or 
relevant and appropriate requirements (ARARs) established for this site. A 
more complete examination of ARARs can he found in Appendix A. Key among 
these ARARs are the Sare Drinking Water Act chemical specific requirements 
known as MCLs (maximum contaminant limits), and the requirements under the 
Resource Conservation and Recovery Act (RCRA) which relate to the 
construction of hazardous waste facilities and their closure. 

ARARs include: 

1) RCRA requirements for landfill closure in 40 CFR 264.111 Subpart G 
and 264.310 Subpart N which specify cap requirements for landfills; 

2) RCRA requirements in 40 CFR 264.117 Subpart G dealing with Post
closure; 

3) Requirements under State of Oklahoma Air Regulations requiring use of 
Best Developed Available Control Technology for treatment of the air 
from the SVE system. 

4) Maximum Contaminant Levels (MCLs) establish~d under the Safe Drinking 
Water Act; 

5) State of Oklahoma maxi~um acceptable ambient concentrations (MAACs) for 
air contaminants; 

6) Oklahoma Water Quality Standards for discharge to a surface stream. 

None of the alternatives would result in rapid restoration of the ground
water within the site to MCls. However, the selected remedy would 
accomplish this goal more rapidly than the HSC remedy through the 
elimination of contaminant sources. The selected remedy would also meet 
RCRA requirements for the construction of the cap over the source areas; 
the proposed HSC alternative does not meet these requirements. 

9.3 Cost Effectiveness 

The selected remedy is cost effective and would cost an estimated 63 million 
~ollars. It includes some 20 million dollars of cost directly related to 
contaminant source area reductions, through excavation, soil vapor extraction, 
and liquids extraction. The HSC remedy does not include these costs. This 
additonal cost is reasonable considering the added long-term protection of 
human hea1th the environment provided hy direct and permanent reductions to 
the source areas. 

J 



9-3 

9.4 Utilization of Permanent Solutions and Alternative Treatment 
Technologies. 

The selected remedy represents the maximum extent to which permanent solutions 
and treatment technologies can be utilized in a cost effective manner. The 
amendment of the 1986 ROO, which called for land filling and stahilizing the 
source soils and sludges, to the new selected remedy of excavation. liquid 
extraction. soil vapor extraction and capping provides for a permanent 
solution through additional recovery and treatment of contaminants. 

The emphasis in the selected remedy is on the recovery and permanent destruc
tion of the contaminants at the source. This hegins with the recovery of 
the free liquids and the liquids in the buried drums through excavation and 
liquid extraction, and the subsequent destruction and treatment of these 
liquids offsite in a permitted Treatment, Storage, and Disposal facility 
and in the onsfte water treatment system. It also includes soil vapor 
extraction of the Main Pit, Barrel Mound and Sludge Hound to remove volatile 
organic compounds. 

Another aspect of permanence is the reduction of the mobility, toxicity or 
volume of the wastes. The selected remedy accomplishes all of these goals 
through removal of contaminants at the source, unlike the HSC alternative 
which would allow contaminants to migrate out of the source areas. 

Through removal and destruction of contaminants by SVE the amended selected 
remedy provides permanence. particularly when combined with the groundwater 
collection and treatment elements of the selected remedy. The groundwater 
portions of the selected remedy utilize permanent solutions through removal 
and treatment of contaminated groundwater and the destruction of the organic 
contaminants removed during treatment. 

9.5 Preference for Treatment as a Principal Element 

Treatment is central to the selected remedy. Treatment is used extensively 
to address each of the three primary contaminated media. Free organic 
liquids from the source areas and organic liquids from the excavated drums 
will he taken offsite for destruction or treatment at an appropriate, 
permitted Treatment, Storage and Disposal facility. Contaminated soils and 
sludges that remain following liquids removal and treatment will be consoli
dated into the three main source areas for treatment with ~ soil vapor extrac
tion (SVE) system. The goal of the SVE system will be removal of 991 of 
the volatile organic contaminants from the contaminated soils and sludges. 
The air from the soil vapor extraction system, and air effluent streams 
from other remedy components, will be treated ons1te with., thermal treatment 
system, to treat and destroy the contaminants within the air streams. The 
third major contaminated media is the aqueous liquids including groundwater, 

bG 
... ... ... 
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aqueous liquids from the buried drums, and surface run-off. All of these 
liquids will be treated in an an onsite water treatment plant. The water 
treatment plant will be designed to treat the influent liquids to standards 
for discharge in accordance with Oklahoma Water Quality Standards. 

Additional advantages in the treatment in the selected remedy are gained hy 
treatment of the contaminants in a more concentrated form. This is true of 
the free and contained liquids in the source areas due to the liquid 
extraction wells and collection of the free liquids and the excavation of 
the buried drums. The SVE system will also recover the volatile contaminants 
from the soils and sludges in the three source areas allowing them to he 
treated in a concentrated air stream rather than diffused through the soils 
and sludges. Treatment of the contaminants at their source will also 
improve the effectiveness of the water treatment system through reduction 
of contaminant migration to groundwater. The contaminants will be treated 
before they migrate into the groundwater where they would spread and be diluted. 

9.6 Documentation of Significant Changes 

The Proposed Plan for the Hardage/Criner site was released for public 
comment on October 13, 1989. The Proposed Plan identified the use of drum 
lancing as an option for addressing the buried drums. Comments received 
during the puhlic comment period indicated particularly strong opposition 
from the State of Oklahoma to retention of this option. While EPA feels 
that drum lancing could he implemented, the option of drum lancing and 
associated U-shaped trench has been deleted from the selected remedy and 
only excavation is part of the selected remedy. 

~··.· c' 
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STJMMARY 

The Royal Hardage Industria! Hatardous Waste Land Disposal Facility 
(Hardage/Criner) National Priorities List (NPL) Site is located in Criner, 
McClain County, Oklahoma. The site is located in an agricultural area. 
There are volatile organic compounds (VOC's) and several heavy metals 
present in the groundwater and soil, and VOC's in surface water and 
sediment. The Record of Decision (ROD) for the first operable unit 
(source coAtrol) signed November 1986, selected several remedial actions 
which included excavation of the primary source material and separation of 
the wastes for treatment: solids to be disposed of in an on-site landfill 
which meets Resource Conservation and Recovery Act (RCRAl requirements, 
organic liquids to be incinerated, and inorganic liquids to be treated by 
other means as necessary. This site is currently in the remedial design 
phase. 

~- ... 
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BACKGROUND 

A. SITE DESCRIPTION 

The Hardage/Criner NPL Site is located in McClain County, Oklahoma, on 
60 acres. Operations began at the facility in 1972. Several pits were 
excavated in the early years to receive wastes from barrels and tank 
trucks. The pits filled rapidly. The wastes were then transferred to 
temporary ponds. In the west pond, the wastes were slurried with soil and 
transferred to the south pond. The south pond vas eventually filled and 
the wastes were then stacked to a height of 10 feet above qrade. This 
became known as the sludge mound (ae• Appendiz). 

During the mid-1970's, dr~ were no longer emptied into the pits, instead 
they were piled at the north end of the aain pit. This became known as 
the drum mound (see Appendiz). During the late 1970's monitoring wells 
were constructed in the southwest corner of the tite. These wells 
indicated the pretence of contamination. 

The wastes received by the facility included: oil recycling wastes, 
chlorinated solvents, styrene tar, acids, caustics, paint sludges, lead, 
chromium, cyanide, arsenic, pesticides, inks, polychlorinated biphenyl's 
(PCB's) and large quantities of waste fro. injection wells and other 
nearby facilities including two HPL sites, Brio and Bio Ecoloqy. 

Operations ceased in November 1980. Closure activities continued int~ 
1982. There was an effort eade during the closure activities to 
consolidate the wastes into major source areas. These tource areas are 
identified in the Appendix. 

The ROD for the first operable unit signed November 1986, selected several 
remedial actions which included excavation of the primary source material 
and separation of the wastes for treatment: solids to be disposed of in 
an on-site landfill which meets RCRA requirem~nts, organic liquids to be 
incinerated, and inorganic liquids to be treated by other means as 
necessary. This is presently in the design phas~. A second Remedial 
Investigation (RI) was begun in February 1988 to determine what type of 
migration control should be implemented at this site. 

B. SITE VISIT 

ATSDR has not conducted a site visit at this time. 

ENVIRONMENTAL CONTAMINATION AND PHYSICAL HAZARDS 

A. ON-SITE CONTAMINATION AND OFF-SITE CONTAMINATION 

The project site boundary depicted in the Appendix was the basis for 
defining on-site and off-site in this Health Assessment. The values 
recoraed in the tables below reflect the data presented in the Field 
Investigation and Data Summary Report, Volume 1. Although there were 
other data received by ATSDR, sampling points were not adequately 
ident ~ied, and therefore, were not utilized in the tables. 
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The results for the surface vater and sediment sampling recorded in 
Appendix H of the field Investigation and Data Summary Report vere not 
provided to ATSDR for review. However, the discussion provided in the 
text indicated that methylene chloride and bis (2-ethylhexyll phthalate 
(OEHP) vere detected in the surface vater 1amples and methylene chloride, 
fluorotrichloromethane, DtHP, and chloroform vere detected in the 
sediment. (These contaminants may be laboratory artifacts and not 
site-related.) 

Contaminants 
Chloroform I 
1,2-0ichloroethanel 
1,1-0ichloroethenel 
Tetrachloroethene I 
1,1,1-TCA I 
1,1,2-TCA I 
Trichloroethene · I 
trans-1,2-0CE I 
1,2-0CB I 
DDT I 
Chromium I 
Lead I 
Methylene Chloride! 
Xylene (total) I 
Toxaphene I 
Aroclor 1260 I 

Iable 1 
ON-SITE CONTAMINATION 

Soil !mq/Kgl 
ND--.0006 
ND--.180 
ND--6.2 
ND--16,000 
ND--6,000 
ND--1,100 
ND--1,500 
ND--.009 
ND--150 

JID--937 
ND--s, 410 
ND--1,300 
ND--1,500 
ND--160 
NI?--1~ 

Groundwater 
3--40 

ND--1,500 
10--5,300 
ND--1,800 
33--32,000 
ND--1,200 
29--36,000 
10--46,000 
rm--4, 300 
ND--5? 
ND--28 

24--49,000 

Table 2 
OFF-SITE CONTAMINATION 

Contaminants Monitoring !ua/Ll I Residential 

Legend 

Chloroform 
1,2-Dichloroethanel 
1,1-Dichloroethenel 
Tetrachloroethene I 
1,1,1-TCA I 
1,1,2-TCA I 
Trichloroethene I 
trans-1,2-0CE I 
1,2-DCB I 
Chromium l 
Lead I 

TCA trichloroethane 
DCE dichloroethene 
DCB dichlorobenzene 

tm--1,300 
HD--140, 000 
ND--4,900 
HD--24,000 
ND--31,000 
HD--50,000 
N0--8,000 
tm--3,600 
ND--40 
ND--223 
ND--23 

DDT dichlorodiphenyltric'·loroethane 
no concentration rer.rted 
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B. PHYSICAL HAZARDS 

There are no reported physical hazards present at this site. 

DtHOGRAPHICS OF POPULATION NEAR SIT£ 

The area aurroundinq the site is used to qraze cattle. A chain-link fence 
~as installed in 1987 ~hich eliminated the past problem with cattle 
qrazinq on-aite. There are two buildinqs located on-site. One was the 
former sludge drying building located northeast of the drum mound. The 
other was a barn located between the sludge mound and the main pit, which 
was used as an office. The site is located 15 ~les southwest of Norman, 
Oklahoma, and one-half ~le east of the community of Criner. The nearest 
residence ia located along the southwest site boundary. 

EVALUATION 

A. SITE CHARACTERIZATION (DATA NEEDS AND EVALUATION) 

1. Environmental Media· 

The soil contamination has been well defined. The qroundwater and surface 
water, and the interactions between them, will need to be ~re completely 
characterized in the future to determine public health implications. This 
further characterization should be addreesed in the second operable unit 
(miqration control) RI. A drinkinq water survey should be conducted and a 

map developed which indicate the location and population usinq the 
qroundwater (public and private wells) or the surface water. 

2. Land Use and Demographics 

The land use and demographic data provided to ATSDR were incomplete. 
Additional information on the current use of residential wells near the 
site would be useful to ATSDR. If this inforn~tion does not already exist 
it should be gathered during the second RI. 

3. Quality Assurance/Quality Control 

Conclusions contained in this Health Assessment are based on the 
information received by ATSDR. The accuracy of these conclusions is 
detenmined by the availability and reliability of the data. 

B. ENVIRONMENTAL PATHWAYS 

The bulk of the contamination present on-site is located in the subsurface 
soil. This contamination is the primary source of the contamination in 
the other media. The first operable unit ROD requires the excavation of 
all principal source areas and the appropriate treatment and disposal of 
such materials. This a~tion should help to decrease the migration of the 
contamination from these source areas. Additional soil sampling during 
the second operable unit RI should identify any additional areas of soil 
contamination. 
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The groun:iwater at the site is located in tw~ geologic formations near the 
Slte. One fo~tion which is the primary source of drinking water in the 
area, is the alluvium of North Criner Creek, which is 40 to 60 feet deep 
at mid-va!ley. The other formation is the Hennesey formation which is 
composed of fractured shale, mudstone, and sandstone. The water located 
in the upper sediments is potable, but deeper it becomes salty and 
brackish. 

The flow Qf the groundwater has not been well defined at this time. It 
appears to flow to the touthwest and the east. Leachate has been detected 
up to 50 feet below the bedrock as well as 400 to 2,000 feet laterally in 
the bedrock. This is a result of the strong downward gradient and the 
fractured Hennesey Formation. Contamination has also been detected in the 
alluvium of North Criner Creek 2,000 feet southwest of the site. The 
plume is estimated to be 1,000 feet long. The mechanism of this transport 
is unknown and will be the subject of further study during the second 
operable unit RI. 

The North Criner Creek flows from the northwest to the southeast and is 
located south of the site. Its alluvial valley extends almost to the 
southwest corner of the site. North Criner Creek joins Criner Creek 
approximately l mile south of the site. There ia also a creek located 
about 400 feet east of the waste disposal areas. This stream wa1 
impounded to create 3 small lakes which cover approximately 6 acres, 
total. There is a 2-acre pond located 1,500 feet west of the drum mound. 
Surface water and sediment samples were taken at various locations at the 
site. These samples indicated the presence of con~amination. The 
additional sampling planned for the second operable unit RI should include 
surface water and sediment samples to better characterlte those media. 

There was no ambient air sampling conducted at this site. Without any 
data to the contrary, air must be considered a potential medium of 
concern. 

Potential environmental pathways at this site include migration of 
contamination from the primary source areas and the soil to the 
groundwater, surface water and sediment, biota, and air. There is also 
the potential for the contamination to migrate between the various media. 

C. HUMAN EXPOSIJRE PATHWAYS 

The potential human exposure pathways for this site are ingestion of 
contaminated soils, groundwater, and surface water; inhalation of dusts or 
vapors from the source areas, the contaminated soil, or the contaminated 
groundwater; and dermal exposure to contaminated soil, groundwater, 
surface water, or sediment. 

Inhalation of dusts and vapors generated en-site from the soils is a 
potential exposure pathway for remedial wcrkers and trespassers at the 
site. People may be exposed to contamination while performing tasks that 
require disruption of ~he soil, thereby causing a release of contaminated 
dust and vapors. This potential exposure will decrease once remedial work 
requiring excavation of the contaminated >il and construction of the 
on-site landfill is complete. Off-site t •re is a potential for exposure 
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from fugitive dusts and vapors generated by disrupting the soil at the 
site, and inhalation of vapors generated while using the contaminated 
groundwater could occur if water from contaminated wells was used for 
showering, irrigation, washing cars, etc. 

Ingestion of contaminated groundwater is a potential public health 
concern, off-site. The maximum concentrltion of trichloroethylene (TCE) 
(63 uq/L), and trans-1,2-DC£ (120 uq/LI reported in Table 2 above, were 
detected-in a residential well that was no longer in use at the time of 
the sampling. However, the maximum concentration of lead (23 uq/L) 
reported, was detected in a residential well which vas still in use. This 
concentration of lead is of public health concern. According to the 
Environmental Protection Agency these homes have been provided alternate 
water. There is no known use of the groundwater on-site. The 
concentrations of contaminants detected in the groundwater .anitoring 
wells located on-site are of public health concern and the water should 
not be used for domestic or agricultural purposes. 

Ingestion of so~l is a potential human exposure pathway on-aite. The 
problem will center around the workplace (people eating lunch with dirty 
hands, wiping dirt on their face, etc.). Dermal exposure is a potential 
human exposure pathway from working with the contamin•ted •oils, 
especially in the locations of the primary 10urce areas. Thi~ potent~al 
exposure will decrease once the contaminated aoile are contained within 
the landfill. 

There is a possibility of incidental ingestion and dermal exposure to 
su~face water and s~diments at the 1ite. The surface water features in 
the area may be used for recreational activities (e.g., vadinq, fishing, 
etc.). 

Human exposure pathway~ that are of public health concern are inhalation 
of fugitive dusts and vapors generated on-site and vapors generated from 
use of groundwater off-site; ingestion of contaminated soils, surface 
water, and groundwater; and dermal absorption of contamination from soil, 
! 0~~ents, ~urface water, and groundwater. 

PUBLIC HEALTH IMPLICATIONS 

Much of the contamination detected in the various media are VOC's. Some 
of these VOC's may cause depression of the central nervous system at high 
concentrations. Also, some VOC's cause liver and kidney toxicity as well 
as damage to the pulmonary and hematopoietic systems. In addition, there 
is evidence that some VOC's are carcinogenic in laboratory animals. 

TCE given orally in doses of 24 or 240 mg/kg/d for a period of 14 days 
produced effects including increased liver weight, decreased hematocrit, 
and depressed cel~-mediated immune response (Tucker et al., 1982, Sanders 
et al., 1982). Based on liver tumor production in mice, the Environmental 
Protection Agency (EPA) has designated TCE as a potential ~uman 
carcinogen. It is unknown how long residents may hdve been drinking o~ 
using for domestic purposes .the highly contaminated water present in the 
plume. Long-term exposure to TCE at the maximum cont&mina ion detected in 
residential wells could result in a significant, increased risk of 
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cancer and other non-carcinoaenic toxic effects such as liver dama~e and 
depression of immune functio~. Therefore the use of this groundwater for 
drinking, bathing, and other domestic uses is not acceptable. 

Lead is known to cause neurological effects in gestating fetuses, 
neonates, and young children. It can also cause peripheral neuropathy in 
adults. Other adverse health effects caused by lead include: 
hypertension, growth retardation, and effects on heme synthesis enzymes 
and the cell membrane. The maximum concentration of lead detected in the 
soil at this site vas 5,470 mg/~g and in the residential wells, 23 uq/L. 
Ingestion of lead at these concentrations is of public health concern. 

Acute PCB-related health effects typically occur at higher concentrations 
than those detected on-site. However, for thia aite, the primary 
identified potential health effects, resulting from exposure to PCB's 
through ingestion, inhalation, and derm.l contact, are carcinogenic 
effects. PCB's, have been designated as Group 82--Probable Human 
Carcinogens (EPA 1987). Ttis designation it bated on experiments which 
demonstrated the induction of hepatocellular carcinomas in laboratory 
animals fed high doses of PCB's in their diet (~rough et al., 1915; 
Norback and Weltman, 1985) • 

The toxicity of chromium ia dependent upon the valence of the cation 
present (Cr VI or Cr III) and the anion to which it is bound. The valance 
of the chromium detected at the site vas not established; therefore, this 
assessment is based on the potential toxic effects of Cr VI, which is the 
more toxic form. The cell membrane ia penetrated by Cr VI more easily 
than Cr III. Once inside the cell, Cr VI is converted to Cr III, which 
then complexes with deoxyribonucleic acid (DNA) providing an opportunity 
for cell mutation (EPA 1981). Dermal contact with Cr VI may result in 
dermatitis or skin ulceration. Chromium can also cause kidney and liver 
damage. The maximum concentration found in the soil vas 937 mg/~g. 
Ingestion of chromium at this concentration is of public health concern. 

CONCLUSIONS AND RECOMMENDATIONS 

A. CONCLUSIONS 

This site is of potential health concern because of the risk to human 
health resulting from possible exposure to hazardous substances at 
concentrations that may result in adverse health effects. As noted in the 

·Env.:ronmental Pathways and Human Exposure Pathways Sections, human 
exposure to contaminated soil, groundwater, surface water, sediment, air, 
and biota may have occurred in the past or may be occurring now. The 
actions in the ROD should reduce the potential exposures to the soil and 
should reduce the potential for the migration of contamination from the 
source. The second operable unit RI should provide the additional 
information required to determine what migration controls should be 
implemented at the site. 

Page 6 

1 (,".< 
"' 

~ . ... 



B. RECCMofEHOATIONS 

1. During remediation, measures should be taken to protect people on-site 
and off-site from exposure to any dusts or vapors that may be released. 
Workers on-site should be provided adequate protective equipment and 
training, in accordance with 29 erR 1910.120, and should follow 
appropriate National Institute for Occupational Safety and Health and 
Occupatiqnal Safety and Health Administration guidelines, when involved in 
activities that may result in an exposure. Workers should implement 
optimal dust control measures. During working hours, appropriate 
monitoring should be utilized at the worksite periphery to protect nearby 
wor~ers and reaidents. 

2. The information requested in the Data Needs and Evaluation Section of 
this Health Assessment should be provided to ATSDR. 

3. In accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act as amended, Hardage/Criner NPL Site has 
been evaluated for appropriate follow-up with respect to health effects 
studies. Although there are indications that human exposure to on-aite or 
off-site contamination may have occurred in the past, this aite ia not 
being considered for follow-up health studies at this time because the 
level and extent of possible human exposure to site chemicals has n~~ been 
defined and it is unclear that current exposure is occurring. However, if 
data become available suggesting that human exposure to significant levels 
of hazardous substances ia currently occurring or baa occurred in the 
past, ATSDR will reevaluate this aite for any indicated f~llow-up. 

PJU:PAJU:RS Or REPORT 

Environmental Reviewer: Susan L. Mueller, Environmental Health 
Specialist, Health Sciences Branch. 

Regional Representative: Carl Hickam, ATSDR ~egional Representative, 
Region VI. 
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~~-- LIIW.I'IIlf!'l 
November , 3, 1889 

Allyn M. Davta, Ph.D (BH) 
Olrecwr 
Hazardoua Wutt Mana~ DMsion 
EPA Region VI 
144S ROll Ave. 
Dallal TX 75202 

Dear Or. o.vtl: 

730432& :a 

I waaurprlNd to receiYI your eu.r reqUMtlng ooncurrence on the HardiQe/ 
Criner Propoeed Remedial Ac.11on PIMn. We were awatting ldc:Sttlcnllnfcrrretlon and WI 
were giwn rxty one working day to formulate a reply. 

Pteue be ICMied that the dlacl11slonl we have hid wnh reprwaentatfvee d yo.;r 
agency have not I8Md to ellmlnata eeveral of our concern~ regarding your propoeed 
plan. As you are aware, the Okahome State Deplrtment of Heem1 (OSOH) riC8Ned the 
Remedy Report tor the Hardoge lrtdut;tml Wute stte on October 13, 1889 and llble
quentty requestBd bnetlnge In order to gain an appc ~ of yax propoul. Durtng the 
bi'Winga yo.x staff Will unable tc answer any of our Queetionl reJI11vt to rilk anatysit, 
condition of 1he barrett and amount of llqulda In barrlll. Addltiorelty, onty aome of our 
concern• relattve to control r::A air emiasiON and other bu6C Information and lllump
tions upon whiCh the proposed plan Is built were anawared. 
Your ataff promlaed to forward Information relative tc aome of 1hete illuea; haNfiVflr, the 

· ln1crmation I'8C8JYed waa elltlar unconvincing or not pertinent to theM luuee. The 
important question r:J relatlw rllk has been left urwnswered. 

OSOH beli8v111tlat M'r'ral of the remedlaiiCtion tec:hnologlel proposed for lite 
clean up have merit and In the lnterut of !)\bile health lhould be lnetttuwd u socnas 
~le. 

ellmenta d mertt: 
Southweet trench or welll • lnstftutllrnmtdlately 
v -ehl.ped trench • ll'lltftutllrrvnedil•ty 
Liquid extraction wella 
Vapor IXtniCtJon wella • If 1hil element It pert of • permanent 

cap with • vapor control component. 
OSDH also blllfwl that there are JeriOul problema witt: .wral propoaed C)een up 

technologlee preaented in the Remedy Report and tt.t theee t tmentl of the plan have 
potential for inc;-easing health rilka to the public. 
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elementl of dlugreement: 
· Drum lancing • not recommended 

Excavation o1 drums • not recommended 
U-lhaped trench • not recommended 
Cltat)11c thermal treatment • aa presented will not meet CAA 

raquirementl or BACT. 
The Oklahoma hte Department or Health does not agree with algnlncant elements 

of EPA's Rtmedlel ~ plan tor the HardAge/Cnner Superf1.1nd stt. 11 preHnt.d and 
explained to us, hmor, OSDH cannot concur with 1he propoeed plan bued on the 
information currentty available. 

rf you have any questions !1tgll'ding this matter pleue call me It (405) 271-8058. 

Very truly youra, 

Man< S. ColerTIIn 
Dep.lty Cornmlukmer 
fer Environmental Hlllth 
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Hardage/Criner Site 
Community Relations Responsiveness Summary 

The Commu~ity Relations Responsiveness Summary has been prepared to provide 
written responses to comments submitted regarding the proposed plan at the 
Hardage/Criner hazardous waste site. The summary is divided into two 
sections: 

Section Involvement and Concerns. This 
section prov1 es a r1e 1s ory o commun1ty 1nterest an concerns 
raised during the remedial planning activities at the Hardage/Criner 
site. 

I. Background of Community Involvement and Concerns 

Individual interest or attention to the sfte has been moderate since the 
signing of the 1986 Record of Decision for source control. Individual 
residents are concerned abcut their health, food chain impacts, as well as 
the economy of the area. Residents at the public meeting in O'tober of 1989 
indicated their desire for more frequent updates on activities and plans 
for the site. and for credibility of the remediation through the removal 
of wastes from the site. 

II. Summary of Major Comments Received 

Public notice announcing the public comment period and opportunity for a 
public meeting was given on October 1, 1989. The Proposed Plan fact sheet 
was distributed to the site mailing list on October 12. 1989. Fact sheets 
were also sent to site repositories on this date, along with documents 
comprising EPA's Administrative Record for the site. The comment period 
began on October 13 and ended on November 2, 1989. A public meeting was 
held on October 26, 1989, at the Grady County Fairgrounds Community Building 
in Chickasha. The purpose of this meeting was to explain the results of 
the Remedial Investigation and Feasibility Study for groundwater, and to 
explain changes in the source control remedy since the 1986 Record of 
Decision for the site. Approximately 40 people were in attendance, and a 
number of questions and comments were received. Two letters were received 
with questions as well. 

The comments/ uestions received during the public comment period concerned 
the fol1owi ng 

0 thetimi'J and exact location of remedial acti'lities 
0 the impa t of contaminated groundwater on the food chain and 

health 
0 safety a·1 health concerns during remediation 
0 the l oca 'On and announcement of future public meetings. 
0 need for he excavation of drums 
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Comments were received from the following citizens: Marvin Lyles, Edwin 
Kessley, Royce Smith, Eilene Whitehead, Kay Hixon and George (Buddy) 
l~cKi nnon. Letters were received from George r~cKi nnon and Usa Ozment with 
Progressive ~nvironmental Management, Inc. Comments received are summarized 
below, along with EPA responses. 

Question 11. Will there be any problems with the roads due to movement of 
equ1pme!"t? 

Response: The majority of the activities at the site during remediation will 
take place within the site boundaries. There will be some movement of equipment 
onto the site to perform the work. The only regular movement will be the 
shipment of the liquids removed from the source areas as they are taken offsite 
to be destroyed. These liquids will be accumulated until a load is ready for 
shipment. 

guestion 12. Why weren't the source areas covered during the time of the 
1nvest1gat1ons to prevent the infiltration of rainwater? 

Response: Actions were taken to eliminate immediate threats at the site, 
such as erosion of the Barrel Hound. From the end of 1982 when the Hardage 
property became a Superfund site ft was not anticipated that ft would take as 
long as ft has for clean-up to begin. This is particularly true of the delay 
for litigation which has taken place since 1986. 

Question #3. Why are there differences in the locations shown for the southwest 
trench locations in the fact sheet and the overhead during the presentation? 

Response: Trench or interceptor well locations shown on overheads during the 
presentation were only approximate locations specified for the purpose of 
evaluating alternatives for groundwater control. The trench or interceptor 
well locations specified in the fact sheet are also approximate and based on 
the current spread of groundwater contamination. The exact location of the 
proposed interceptor system will be determined during final design stages of 
the project, and will be based on the following considerations: 

a) the spread of groundwater contamination immediately upgradient of the 
alluvium; 

b) the hydraulic properties of the bedrock (these dictate the exact design 
requirements); and 

c) the location of residential structures and property. 

EPA will make efforts to install ~ne interceptor system so as to minimize 
disruption to homeowners who may :e impacted by construction and operation 
and maintenanc~ activiti~s. 
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question 14. Oid all of the EPA's information come from the Hardage Steering 
Committee's investigation or did EPA do its own studies. 

Response: ~uch of the information ahout the Hardage site has come from multiple 
sources. EPA, the Oklahoma State Department of Health (OSDH), and the Hardage 
Steering Committee (HSC) have all gathered information ahout the site. The 
most recent investigation, that of the area groundwater, was conducted hy 
the Hardage Steering Committee under the terms of a formal agreement with 
EPA. Among the terms of the agreement were provisions for EPA oversight of 
the work, split sam~ling by EPA to check the HSC's sample results, and EPA 
review and comment upon the investigation reports, and final EPA ap~roval. 
EPA has its own experts and employees to examine the information gathered and 
is not dependent upon the interpretations put on the raw information hy the 
HSC. 

Question IS. How deep is the underground water i~ the area of Mrs. Smith's 
property? 

Response: Water level measurements in the alluvium in this area indicate 
that the groundwater table is about 15 feet below the ground surface. 

Question 16. Is there any threat from eating from pecan trees that have 
roots into the contaminated groundwater? 

Response: Wells in the vicinity of the homestead in question (HW-12, 13, and 
28, for example) exhibit detectable concentrations of contaminants. Contami
nants detected in the alluvium include the following compounds at the 
concentrations indicated: 

Compound 

Total volatile 
organics (VOC} 

Arsenic 

Selenium 

Concentration Range 
{parts per billion) 

39 560 

1 - 7 

6 - 52 

Drinking Water Standard 
(parts per billion) 

not set 

50 

10 

As the tahle indicates, selenium and VOCs are present at levels which pose a 
concern for drinking water. Whether these contaminanats are taken-up hy 
pecan tree roots is not known. EPA will search for information on exclusion 
mechanisms in pecan trees, and further evaluate this question. 
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Question 17. There were noxious fumes from the site during its operation. 
What ahout these fumes? 

Response: During the time that the Hardage site was open, much of the waste 
that was hrought to the site was exposed to the air. There were open ponds 
containing waste and drums and piles of more solid material were also left 
uncovered. This allowed the fumes to escape from these sources. The potential 
for escape of fumes is dependent on the surface area of contaminated material 
which is exposed. During the selected remedy, the major potential for such 
exposure is during excavation of the drums from the Barrel Mound and the Main 
Pit. Three direct actions will he taken to cont~ol the formation of fumes. 
First, the excavation will be done on the smallest practical working face. 
This means that the area disturbed to remove the drums and any one time will 
be kept at a minimum so that as little contaminated material will be exposed 
to the air as possible. The second step will be constant monitoring of the 
air both around the excavations and at the fence line. The third is would he 
the use of engineering controls to prevent vapor release problems. This 
would entail the use of foam supressants to stop the escape of the fumes up 
to stopping operations and recovering the exposed areas if the fumes cannot 
he controlled. 

Question 8. Is EPA aware of a report hy Kirk Brown from Texas A & H saying 
that contamination ;s worse than EPA says? 

Response: One of the government's experts for the purposes of the upcoming 
trial on the Hardage site is Dr. Kirk Brown. Hr. Brown is therefore repre
senting the government and EPA is in agreement with his opinions. which 
involve significant measures to directly reduce contamination in the main 
source areas. 

Question ~9. When will a final decision he made on what will be done to 
clean up the site? 

Response: The Record of Decision which was issued at the same time as this 
Responsiveness Summary completes the EPA's administrative process for selecting 
the. clean-up method for the site. There is also a trial on this issue which 
is scheduled to hegin on November 27, 1989 in Federal District Court in 
Oklahoma City and which should last no more than twenty days. The Judge will 
then give his decision on remedy. 

Question 110. The notice that appeared in the Daily Oklahoman was no~ 
sufficient to notify the local residents ahout the meeting on the sit2. 
Notice needs to he provided in papers which the local people use. 

Response: The regulations governing the issuing of public notice reauire 
that a daily paper he used to give the notice. However, that doesn't prevent 
the placing of additional notices in other papers. In the future adc tional 
papers will he used including the Purcell Register. Chickasha Star. a~d the 
Blanchard News. 
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uestion 111. The meeting should have been held in McClain County where the 
not in Grady County. 

Response: (uture meetings will be held at a location in Purcell. 

Question 112. Will transcripts of the meeting be available to the public? 

Response: Yes. A copy of the meeting transcript will be placed in the public 
repository for the site in the Purcell Public Library, the offices of OSOH in 
Oklahoma City, and at EPA's offices in Dallas. In addition, copies will be 
available on request from either Mr. Underwood or Ms. Price at EPA. 

Question 113. There are carcinogenic compounds in the water that has been 
used by the Whiteheads (including children and infants) over the past 14 
years. This contamination _is moving to Criner Creek, which in turn runs into 
the Washita. At what rate is it moving? 

The Whiteheads were provided alternate water from the McClain County Rural 
Water District No. 7 in 1987. Prior to this, domestic water supplies came 
from wells installed in North Criner Creek. Groundwater contamination has 
migrated to a location in North Cr~ner Creek which is approximately 1600 
feet downstream of the North Criner Creek bridge on Old State Highway 17.2. 
Groundwater flow rates for the ~pp~r allu~fum are estimated to be between 80 
and 170 feet per year and that for the lower alluvium between 9 and 19 feet 
per year. 

Question 114. How many years until this contamination is contained? 

Response: Groundwater contamination will be removed when the groundwater 
interceptor system and source control components (soil vapor extraction, 
drum excavation and liquid extraction wells) are installed. Construction is 
expected to take some five months from start to finish. Construction will 
begin as soon as the litigation ends and the trench design is approved by 
EPA. 

Question 115. Do we know how much contamination is present in Criner Creek? 

Response: We know there are levels of contaminants in the North Criner 
Creek alluvium (see answer to Question #6). Low levels of contaminants have 
also been detected in surface water samples of North Criner Creek. Contaminants, 
however, have not reached Criner Creek. 

Question #16. How much time will be needed from the time a decision is made 
to the start of the clean-up? 

Response: Once a decision has been made (see Response to Question 19) it 
normally takes about nine months for clean-up to begin. Unlike most sites, 
much of the preliminary design has been completed for trial. and therefore 
work could begin within several months of a final remedy decision. 
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Question 17. Should the Whiteheads continue to farm? 

Response: Results of the Public Health and Environmental Endangerment 
Assessment (PHEEA) conducted during the groundwater investigation indicate 
that it is safe for the Whiteheads to farm. The PHEEA evaluated exposure 
scenarios which assumed dermal contact with affP.cted water and injestion of 
affected water, beef and milk for var1ous age groups. The results of risks 
associated with exposure scenarios are summarized in the Second Operable Unit 
Feasibility Study, which indicate risks below EPA's common acceptability 
range for risks associated with Superfund clean-ups (1 in 1,000,000 risk). 
Probable scenarios of future land use were developed for exposure calculations 
Probable exposure scenarios for a child or adult were a few orders of mag
nitude below EPA's acceptabl11ty range, howexer, worst cage scenario results 
showed risks from exposure to be between 10- through 10- • 

Question #18. Will appeals be made to the court decfsfon? 

Response: We do not know. Certainly all sides in the case have the legal 
right to do so, but whether or not that right will be exercised will have to 
be seen after a ruling has been made. 

Question #19. Some of the residents near the site have been tol~ they will 
have to move for the clean-up. What if they do not want to? 

Response: It is not and has never been the position of EPA that any of the 
area residents would have to move. Because of the need to locate some of the 
portions of the groundwater portion of the clean-up off of what was the 
original Hardage site, access to some area properties may be needed to 
implement the clean-up. EPA does not feel that it is necessary to move for 
the purpose of institutional controls, but cannot rule out the possibility 
of temporary re-location during remedy construction. If no agreement can be 
reached on allowing access to property for implementation of the clean up the 
government could as a last resort obtain such access through the use of emminent 
domain. However, the need to resort to such a method has been rare. 

~uestion i20. Is there water conta~ination to the north? MY grandfather 
r1lled three wells in an area of North Criner Creek north of the area of 

contamination shown in the fact sheet. 

Response: Data collect for and by EPA does not indicate that contamination 
has migrated to this area. To be on the safe side, however, the Oklahoma 
State Department of Health (OSDH} has sampled the wells in Question. The 
has indicated that results were sent to residents, which showed no detectable 
contamination. 

~uestion 121. 
edrock? 

Has all of the seismigraphic work in the area fractured the 

Response: Geologic studies at the site have revealed details regarding the 
stratigraphy and structure of the site area. While fractures were noted in 
the local bedrock, there is no reason to believe these have been caused by 
seismic testing in the area. 
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Question i22. Are there faults in the area? 

Response: Studies reported in the literature have provided evidence for 
deep, complex faulting in the Criner region. Depths of over 5000 feet are 
suggested fo~ such complex faulting. No evidence has heen found in the 
literature to suggest that these faults extend up into the younger (less than 
about 1000 feet deep} bedrock in the vicinity of the site. 

Question #23. Something needs to be done quickly to remedy the site problems. 

Response: EPA agrees with this statement. Fortunately the upcoming trial is 
set for Novemher 27, 1989. 

Question #24. The reputation of the area has been devastated and property 
values depressed. These things aren't heing addressed. The only way to 
restore confidence is to remove the drums from the site completely and highly 
publicize the event. 

Response: The selected remedy calls for the removal and destruction of 
contaminants contained in the source areas through liquid extraction, 
excavation, and soil vapor extraction. The rapid and permanent destruction 
of contamir.ants is one of the primary benefits of the selected remedy over 
other options that have been proposed or considered. 

Question #25. Once remediation of the Hardage/Criner Site is complete and 
for some unforeseen reason the selected means of remediation does not prnve 
to be sufficient, will the PRP's he financially responsible for an extended 
remediation? 

Response: Responsibility remains even after remediation. Should 
additional activity beyond that selected in this Record of Decision be n~eded 
the same parties would still be liable for remediaiton. Such determinations 
are made on the basis of the 5 year Superfund review process and though re-openers 
in consent agreements, which provide for continuing liability if additional 
work hecomes necessary. 

Question 126. If material from the site is transported offsite to another 
disposal facility and this facility later hecomes a Superfund site will the 
PRP's he financially responsihle for the material transported to the site 
from Hardage/Criner? 

Response: The generators of the material would still he responsible for it. 
This scenario is not expected to occur as the materials taken offsite should 
he destroyed in compliance with EPA regulations. 

Question 127. Can the land he put hack like it was? 

Response: No. The nest that can he done is to remove and destroy as much of 
the cont~mination as is possihle and to reduce the threat posed hy what 
contamination remains hy limiting its mobility and hy careful maintenance and 
monitoring of the site. Because of the need to maintain a cap on the site, 
the land will very likely lay fallow. 

.. - ... 
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~uestion 128. (OSOH) The ohjective of Superfund is the protection of puhlic 
ealth and the environment. Any release of contamination into the water or 

air resulting from the remedial action at the site is inappropriate and runs 
counter to this objective. 

Response: The objective of Superfund is the protection of human health and 
the environment. This objective includes protection from hoth long-term and 
short-term risks. The short-term risks posed by excavation of the drums from 
the source areas exist, hut can he controlled as described in the Response to 
Question 17 for releases to air, The excavation of buried drums is an 
established technique which has been successful at similar hazardous waste 
sites. Experience at such sites has shown the precautions which need to be 
taken to minimize any short-term risks to the site workers or to the public. 

The long-term risks associated with the Hardage site are a grave concern. 
Ultimately this concern can-only he minimized by the recovery and destruction 
of the contaminants. No one can predict what will occur over time as the 
drums buried in the source areas corrode and continue to release their contam
ination to escape into the environment. As these wastes mix and migrate the 
risks they pose will continue. These risks include chronic, long-term risks 
posed hy carcinogenic compounds. With no known time limit for the release of 
the contamination from the source areas a choice is apparent between rapid 
removal and destruction of contaminants using pre-planned engineerir.g and 
safety controls successful in other similar excavtions. The alternative is 
attempts, with many uncertainties, to achieve long-term containment of 
hazardous and carcinogenic contaminants which are mobile and subject to 
continued release into the environment under conditions that are neither 
known or controlled. 

Question 129. (OSOH) The data provided does not support the volume or condition 
of the drummed waste that was used to justify the removal component of the 
proposed plan. 

Response: It is true that assumptions have heen made ahout how many of the 
buried drums still contain liquid waste. Faced with the choice of hoping 
that perhaps all or most of the drums are empty or making the more conservative 
assumption that they are not, EPA assumes that they continue to pose a threat. 
Given the stakes, the health of local residents and the environment, we would 
rather take the precaution of making this assumption and then discover that 
the drums are empty than gamble that they are empty and later he tragically 
proven wrong. 

Question 130. Can we he confident that all areas relating to soil vapor 
extraction have been addressed? Can we he confident in the catalytic oxidation 
process and that this in itself would not contaminate the air? 

Response: Once EPA selects the final remedy for the site, a detailed remedy 
design will he prepared and approved. This design will necessarily address 
all areas of concern during remediation, including refining the areas of 
contamination, evaluation in detail the performance of soil vapor extraction, 
and covering details of health and safety during remedial activities. As far 
a catalytic oxidation is concerned, EPA is required to utilize the Best 
Available Control Technology (BACT) for the destruction of contaminated vapors 
resulting from soil vapor extraction. This is a requirement of the Clean 
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Air Act and State regulations. If catalytic oxidation does not meet BACT, 
then an alternate thermal destruction technology will be used. Air monitoring 
onsite and_at site boundaries will be instituted to assure air Quality remains 
below action levels desiged to protect human health. 

Question 131. The rural water system should be extended to those concerned 
about poss1ble domestic groundwater contamination. 

Response: There are currently no plans to further extend the rural water 
system through Superfund. Conditions which would warrent such an extension, 
such as threatened or impacted ground.ater in drainages outside North Criner 
Creek, do not exist. Questions about potential groundwater contamination 
from the site have been evaluated and indicates that groundwater plumes are 
migrating primarily into the alluvium of North Criner Creek where alternate 
water has been supplied. Planned actions in the alluvium would assure that 
contamination in the alluvium is geographically controlled and concentrations 
reduced. 

Question 132. A park or recreation area should be set up with information 
about the site. 

Response: EPA has established a repository at the Purcell Public Library 
which contains all such information. 

EPA responses to revisions of the Second Operable Unit reports prepared by ERM
Southwest are found on the following three pages. These revisions were 
submitted to EPA during the public comment period and are treated since EPA 
approved the Second Operable Unit RI/FS prior to this time. 
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TECBN I CAL ltEVIEW CCHiEN'I'S 
AMENDMEN'l' NO. 1 

SECOND OPERABLE UNIT 
REMEDIAL INVESTIGATION ltEPORT 

REVISION NO. 1 HARDAGE SUPERFUND SITE 
ClUNER, OKLABC!iA 

The United States Environmental Protection Agency (EPA) con
ducted a technical review of the Revision No. l, dated 
October 10, 1989, to the Second Operable Unit (OU) Remedial 
Investigation Report (RI) prepared by ElM-Southwest, Inc. 
Users of the RI should be aware that EPA has a number of 
comments and t•chnical concerns regarding the report and its 
Revision No. 1. 

Previous EPA review comments were organized to align with 
the S~ry and Conclusions Section (Chapter 6) of the RI 
report. Individual responses were presented for each of 
54 conclusions in Chapter 6. These responses addressed the 
m.jor areas of concern that EPA has with the RI. 

This amendment ad~resses the October 10, 1989 major 
revisions to the Summary and Conclusions section (Chapter 6) 
of the RI report. The revised conclusion is noted and the 
new response is presented beneath it. Comments could be 
raised for each of the revised technical sections and sub
sections of the report. 

Users of the RI should therefore consider EPA's broad 
responses and noted data limitations as needed when review
ing the individual technical sections or appendixes con
tained within the RI. 

Revised Conclusion 
Chapter 6--Introductory Paragraphs 

E·PA disagrees that Stratum II is relatively impermeable; 
while it may be of lower overall permeability than overlying 
or underlying units, Stratum II contains fractures and sand
stone lenses. The source mounds are also not entirely 
within the bounds of Stratum II. Excavation of the source 
mounds into Stra·:um I sandstones is also suspected. 

The presence of !rummed solids and liquids in other portions 
of the Main Pit besides the west side) is also expected. 
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Data developed by the BSC expert panel investigation was 
sponsored by the BSC for their ongoing litigation purposes. 
This study, as part of litigation, has not been endorsed by 
EPA. 

Reviaed-Coucluaion No. 11 

EPA does not agree with the characterization of Stratum II 
as a low permeability unit. 

The hydraulic head measurements alone do not yield informa
tion on the vertical rate of groundwater movement through 
Stratum II. Hydraulic conductivity and porosity values are 
also necessary. 

EPA does not agree with ERM's revised groundwater velocities 
for Stratum I and Stratum III. ERM's values were calculated 
using median hydraulic conductivity values and the lowest 
hydraulic gradient observed during the atudy. Recalculating 
the velocities using the range of measured hydraulic conduc
tivities and hydraulic gradients reveals that Stratum I vel
ocities could range from 1/2 to 1,000 feet per year end 
Stratum III velocities could ran~• from 0.003 to 2SO feet 
per year. 

Revised Conclusion No. 15 

No comment. 

Revised Conclusion No. 21 

EPA desires to state that the period of record, while 
revised to include a longer period, is still relatively 
short and may therefore not be fully representative of the 
range of flows that may be encountered in the creek. 

Revised Conclusion No. 26 

The peak flow measured for the south pond may not be 
relevant since it is controlled by discharge through a pipe 
rather than site hydrology. 

It should be noted that the pe:iod of record, while revised 
to include a longer period, is ~till relatively short and 
may therefore not be fully representative of the range of 
flow from the south pond or thE alluvium. 

PEW/~31./ !38.~0 l ··r. ,<;.,v 
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Reviaed Concluaion No. 43 

The modeling performed by SSPA was no~ conduc~ed as an 
approved ~ask under ~he second OU work plan. This modeling 
is being performed as a resul~ of ~he BSC li~iga~ion effor~ 
and will_ be evaluated separa~ely. 

As s~ated in previous responses, EPA does not agree tha~ the 
contamination found in the alluvial sys~em is predominantly 
the .result of surfical transport. 

Reviaed Conclu.ion No. 45 

See Revised Conclusion No. 43 response. 

Reviaed Concluaion Noa. 54 and 55 

The PREEA does not address the exposure pathway that led to 
the provision of an al~ernative drinking water aupply to the 
residents previously dependent on well water from the North 
Criner Creek alluvium. The PB!EA also ignores the potential 
exposure of humans via the ingestion of aquatic organisms, 
at an annual consumption of about S pounds per year, which 
is possible under a recreational acenario for North Criner 
Creek. This is very important since the 104 earcinogencic 
risk criteria for some volatile organic compounds, (such as 
1,1-Diehloroethene at 1.85 ug/1) relative to the consumption 
of aquatic life, is less than CLP contract detection limits. 

The PHEEA also does not address a "no action" alternative 
that action alternative risk reductions can be compared to. 

The range of risks developed in the PBEEA are applicable 
only to the exposure scenarios evaluated and are lacking in 
that the ingestion of ground water and/or aquatic life 
potential exposure scenarios are conspicuously absent. 

The PHEEA also does not use reference doses, Rfds, nor does 
it follow the more recent EPA guidance for the preparation 
of Human Health Evaluations 9285.701A dated July 1989. 
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Site 

RECORD OF DECISION 

(ENFORCEMEN1 DECISION DOCUMENT) 

Hardage/Criner located in McClain County, Oklahoma 

Documents Reviewed 

1 am basing my decision on the following documents which describe the 
cost-effectiveness of source control remedial alternatives for the 
Hardage/Criner Site: 

• Field Investigation and Data Summary Report, Royal Hardage 
Industrial-Hazardous Waste Site near Cr1ner, Oklahoma, by CH2M Hill, 
dated May 1984. 

• Source Control Feasibility Study, Royal Hardage Industrial Hazardous 
Waste Site near Criner, Oklahoma, by CH2M Hill, dated February 1985. 

• Preliminary Public Health Assessment for Groundwater Ingestion for 
the Hardage/Criner site by CH2M Hill, dated August 1985 • 

• Summary of Remedial Alternative Selection, November 1986. 

• Data gathered prior to and during enforcement actions in 1982 as 
described in Appendix A to the Summary of Remedial Alternatives. 

• August 1986 memo, Bill Langley to Bob Davis descri~ing review and 
confinma~ion of 1984 data from sludge mound sampling. 

• Public comments received March 10- April 15, 1986 on the Source 
Control Feasibility Study. 

• Community Relations Responsiveness Summary, November 1986. 

• Staff summaries and recommendations. 

• Reference materials for the documents listed above. 

Description Of Recommended Final Source Control Remedy 

Excavate the ~rincipal source areas (drum •ound, •ain p1t, and 
sludge mound) to bedrock and separate wastes for trea~ent as follows: 

• Solids - treatment and disposal in an on-s1te landfill cell construe~~ 
and operated in com~liance with the Resource Conservation and Recove·' 
Act of 1976, as amended (RCRA). 
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• Organic liquids will be incinerated. 

• Inorganic liquids will be treated and disposed by other means, 
as ap~ropriate. 

Temporartly close areas of residual contam1natfon at the former source 
areas until remedial action is selected under the second operable untt. 

Decision 

Consistent with the Comprehensive Environmental Response, Co~ensatfon, 
and L~&Dilfty Act of 1980 (CERCLA) and the Kat1onal Oil and Hazardous 
Substances Contingency Plan (40 CFR Part 300), I select the remedy 
described above (alternative number seven from the Source Control Feasi
bility Study) for the Hardage/Criner sfte. I have detenm1ned that thfs 
remedy is cost-effecti~ and 1s protective of publ1: health and welfare 
and the environment. The actio~ will require 'peratfon 1nd .a1ntenance 
to ~intatn the effectiveness of the remedy. Since wastes will be left 
on-site, the remedial action will be reviewed every five years to assure 
that the remedy is still protecting public health and the environment. 
The State of Oklahoma has been consulted on the remedy. I have considered 
Section 121 of the Superfund Amendments and Reauthorization Act of 1986 
(SARA), including the cleanup standards thereof, and certify that the 
portion of the remedial action covered by this Record of Decision (ROO) 
complies to the maximum extent practicable with Section 121 of CERCLA (as 
amended by Sect; c.n 121 of SARA). 

If negotiations are successful. pote~tially respo"s1ble parties (PRPs) 
will enter into a Consent Decree with EPA authorizing the PRPs to implement 
the remedial action. In the event that negotiations are unsuccessful, 
on-going litigation will be pursued by EPA and the Department of Justice 
in an effort to se ormance of the ~dial actions. 

- ances E. Phillips 
Acting Regional Administrator 
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WIRDAGE/CRJNER 
RECORD OF DECISION CONCURRENCE 

Allyn M. Davis, Dir!ctor 
Hazardous Wast! Hanag!ment Division 

o rt E. Hann!sschlag 
p!rfund Enforcement 

J <;i.,~(.~o~ 
• Larry 0. Wnght, Chi!f 
\_ Superfund Enforc!ment Section 
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Benn!tt Stokes, Chief 
Solid Waste and Emergency 
Ruponu Branch, 
Office of Regional Couns!l 
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SUMMARY OF REM£01AL ALTERNATIVES SELECTION 

fOR SOURCE CONTROL 

HARDAGE/CRINER SUPERFUND SITE 

MCCLAIN COUNTY, OKLAHOMA 

NOVEMBER 14, 1986 
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SUM~~RY OF R£M£DlAL ALTERNATIVE SELECTION 
HAR;)AGE/CRINER 

MCCLAIN COUNTY, OKLAHOMA 

1.0 S1te Location and Description 

2.0· Operating History 

3.0 Current Site Status 

4.0 Risk to Public Health and Welfare and the Environment 

5.0 Alternative Development and Screening 

6,0 Selected Alternative 

1.0 Compliance of Remedial Action with Applicable or 
Relevant and Appro~riate Requirements 

8.0 Operation and Maintenance of the Remedy 

9.0 Com~liance of Source Control Remedy with Section 121 of the Superfund 
Amen~~nts and Reauthorization ~ct of l9B6 (S~RA) to the Maximum 
Extent Practicanle 

10.0 Other Operable Units 

11.0 Enforcement 

12.0 Community Involvement 

13.0 References 

APPENDICES: 

A) Chronology of EPA Site Investigations Prior to 1984 

B) List of Potentially Responsible Parties ldent1f1ed for the 
Hardage/Criner S1te 

C) Community Relations Responsiveness Summary on the Source 
Control Feasibility Study 
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION 
HARDAGE/CRINER 

MCCLAIN COUNTY, OKLAHOMA 
NOVEMBER • 1986 

1.0) SITE LOCATION AND DESCRIPTION 

The Hardage/Criner site is located in McClain County, Otlahoma, 
roughly 15 miles southwest of Nonman, Oklahoma and 1/Z •ile east of 
the community of Criner (Fig. 1). The area is agricultural with 
land on all sides of the site used for grazing cattle. Oklahoma 
Highway Z4 forms the southern boundary of the site and a gravel 
road runs along the east side of the site (F1g. 2). 

2.0} ~TING HISTORY 

The Royal Hardage Industrial - Hazardous Waste land Disposal Facility 
was issued an operating permit by the Otlahom. State DepartMent of 
Mea1th (OSOH) in September 1972 and cOMmented construction 1~d1a
tely. Two pits were excavated, the -.1n pit and the south pit. 
Originally, liquids and sludges from dru-s and tank trucks were 
discharged directly to these unlined pits. Th~ .. thods of lfqufd 
disposal were evaporation and infiltration; however. the •a1n pit 
filled to capacity rapidly. Waste from tht pit was transferred to 
temporary ponds, the "west pond" area, where liquids were slurried 
with soil, transfered on to the south pit and disposed concurrently 
with styrene tar and oil recycling residues. The south p1t was 
eventually filled in and waste piled to a height of about 10 feet 
above grade, forming the "sludge mound". After the. f;rst years 
operation, drums were no longer tmpt1ed, but rather piled at th~ 
north end of the main p1t beginning the •drum mound". The mound 
was extended southward and built to 1 height of about thirty feet. 
In all, roughly 18 to 20 million gallons of waste were disposed at 
the site during its operation. The sequence of operations has been 
compiled from OSDH inspection reports and 1 deposition and hearing 
tes~imo~y of the facility owner/operator. tn 1978, the State of 
Oklahoma filed complaints against the facility for suspected lead 
poisoning of air around the site. In Stpteaber 1979, OSOH began 
proceedings to revoke the facility permit for operating unpermitted 
p1ts, failure to seal permeable lenses in the pits. improper closure 
of pits, failure to retain runoff, and improper storage of .astes. 
ln September 1980, the u.s. Department of Justice (OOJ) filed su1t 
on behalf of the Environmental Protection Agtncy (EPA) against the 
facility under Section ?003 of the Resource Conservation and Recovery 
Act (RCRA). Operations ceased in November 1980 prior to the effective 
date of RCRA interim status requirements. Royal Hardage then 
undertook site decontamination and closure efforts which extended 
into 1982. These efforts consisted of mix1ng fluids 1n the pits with 
soil, excavating visibly contaminated soils from mixing areas and 
temporary ponds and capping the source areas with a layer of soil. 
Ouring closure, an effort was made to consolidate wastes in the 
source areas {sludge mound, main pit, and drua mound). 
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3.0) CURRENT ~iTE STATUS: 

3.1) Site Investigations: 

The site was inspected frequently by OSOH durfng fts operation. 
Inspectors reported widely varying conditions, with problems init
ially centered around pits filled to capacity and the potential for 
overflow. In 1976 OSOH requested that Kardage installed groundwater 
monitoring wells in the southwest drainage. Eventually, thirteen 
monitoring wells were installed by the operator. These have been 
periodically sampled ever since, showing unifonmly high levels of 
contamination. Some Hardage wells May have become contaminated by 
surface runoff entering the well bore during and i~ediately after 
construction. However, repeated purging of these wells has not 
lowered the levels of contaminants. 

EPA first •nspected the site in July 1979 due to asbestos disposal. 
EPA contractor Ecology & Environment (FIT} collected samples at the 
site in August 1979, August and October 1980, and fn March and 
August 1982. In 1984, work was begun by EPA contractor CH~ Hill 
to gather supplement~l data to allow preparation of 1 Feasibility 
Study (FS) for penmanent remedial actions on the site. This supple
wental data was co~piled anj field work was docuwented fn 1 Data 
Summary Report (OSR) completed in May 198S. A chronology of EPA 
sampling efforts prior to 1984 is given Appenoix in A. 

3.2) Contaminants: 

The site was permitted to accept all types of industrial and hazardous 
wastes except radioactive materials (OSOH-1972). A total 18 to 20 
million gallons of waste was logged into the site. The resulting 
mixture contains virtually every type of waste produced by industries 
operating in the States of Oklahoma and Texas from 1972 through 1980. 
The general types of waste accepted at the site included: oil 
recycling wastes, chlorinated solvents, styrene tars, acids, caustics, 
paint sludges, lead, chromium, cyanide, arsenic, pesticides, 1nks, 
PCBs, and large quantities of waste of unknown content from injection 
wells and other facilities including what became the Brio and Bio 
Ecology Superfund sites (Hardage 1972-1980, Eltex 1985). Under each 
of these broad waste types are numerous specific wastes streams 
produced from perhaps hundreds of different industrial processes, 
each waste having it's own unique characteristics, f.purities, and 
inherent hazardous and toxic properties. 

Some of the contaminants which pose an f~iate threat through 
groundwater are chlorinated solvents, including: 1,2-dfchloroethane, 
1,1,2-trichloroethane, 1,1-dichloroethene, tetrachloroethene, and 
trichloroethene (CHzM Hill 1986a). Other cospounds such as lead, 
chromium, PCB, and toxaphene are present on the s1te and will pose 
long term or penmanent hazards due to their persistence tn the 
enviro1ment. This is by no means an exhaustive 11st of e1ther the 
wastes sent to the site or the contaminants of concern; further 
information is contained in the source control FS. 
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3.3) Remaining Features: 

Source areas include the main pit, drum mound, and sludge mound 
(Figure 2}. The slude mound covers 1.5 acres to 1 t~ickness of 
from 15 to 20 feet above and within the former south pit. 

T~ main pit covers about t~ acres w1th a 15 to 20 foot thickness 
of ~ste having been slurried with soil and backfilled 1nto the 
pit, bringing 1t to the grade of surrounding land on the east and 
forming a steep term 10 to 20 feet high on the west. A h1gh concen
tration of drums is located along the wtst side of the pit and 1n 
the barrel mound which covers about 0.8 acres to a thickness of 30 
to 40 feet. Estimates of the number of unemptted drums remaining 
fn the source areas ranges from 10,000 to over 20,000, with knowledge 
of site operations and history favoring the latter (Hardage 1972-80). 

Other areas of the site were used as temporary holding and mixing 
ponds or may have been incidentally contaminated during site oper
ations. These areas are the west ponds, east ponds, north p1t, and 
the southwest drlinage (Figure 2). 

Two buildings are still on-site. A former sludge drying building 
used during the last year of operations fs located northeast of the 
drum mound. A barn, used a~ the office, 1s between the sludge 
mound and main pit. 

Hydrology: 

North Criner Creek runs in a northwest to southeast direction south 
of the site with the alluvial valley extending nearly to the south
west corner of the site. This stream fs perennial and joins Criner 
Creek roug~ly one mile south of the site. Criner Creek empties 
into the Washita River thirteen miles south of the site. 

A stream ru~s along the east side of the site. About 400 feet east 
of the waste areas. This stream has been impounded to form a chain 
of three small lakes totalling about 6 acres. Another two acre 
pond lies about 1500 feet west of the drum mound. 

3. 5) Geo 1 ogy: 

The site lies 1n what are commonly referred to as •redbed• sediments. 
This is a thick sequence of shales. mudstone, and sandstones which 
gr· :e back and forth over the space of tens to hundreds of feet. 
The geology was originally described as consisting of the Bison 
sht'e overlying the Purcell sandstone. Site investigations indicated 
th e units are not differentiated at the s1te; so shallow bedrock 
is ·eferred to collectively as the kennesey formation (CHzM Hill 1985). 
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Beds generally dip to the south and southwest at les~ than s•. 
No major faults are believed to underlie the site. However, a well 
defined regional joint ~ystem is present with joint sets observed 
at N zo• w, N zoo E, and N so• w (Kent 1982). 

The- alluvium of N~rth Criner Creek is 40 to 60 feet deep at mid 
valley and made up of decomposed bedrock from adjacent uplands. 

3.6) Geohydrology: 

The groundwater table beneath the site generally follows topography 
and flows are to the southwest and east. Adjacent monitoring wells 
completed at different depths strongly indicate 1 vertical (downward) 
flow component exists. Shales 1nd mudstones underlying the site 
1re fractured and provide a secondery permeability which, coupled 
with horizontal sanastone beds, has allowed migration of leachate 
from 400 to as much 2000 feet laterally through the bedrock 1nd 
over 50 feet beneath the bedrock surf1ce. Questions exist on the 
method of transport to the southwest, where waste hiS migrated over 
2000 feet by unconfirmed pathways to enter the 1lluvium of North 
Criner Creek and epparently fonm 1 plume over 1000 feet long in the 
alluvial aquifer. Further evidence of the ~edrock's inadequacy es 
a barrier to migration is provided by consideretfon of cont1mination 
in two of the CHzM Hill - 1984 wells (BW-4, GTW-3) 1nd fn 1 series 
of four FIT - 1982 wells (EW-3,EW-S,EW-6, 1nd EW-7) located to the 
east and southeast of the sludge mound. These wells are in areas 
where no site operations occurred end where runoff would not be 
channeled by topography. The observed 400 feet of migration fnto 
these ~ells over the twelve years between 1984 and 1972 indicates a 
rate of transport greater than 33 feet per year. 

3.7) Areal Groundwater Supplies: 

Where possible, residents of the area have drilled water supply 
wells into the shallow alluvium of streams such IS North Criner 
Creek. However, fanms not located fn alluvial valleys and without 
access to these supplies can and have drilled producing wells into 
the Kennesey fonmatfon within one milt of the site. Although not 
formally classified. both the Crfner and North Criner Creek alluvial 
aquifers and the Hennesey formation would generally be categorized 
a~ Class lib under the EPA Groundwater Protection Strategy. 

Fresh water in this area fs generally cont1ined fn the upper sediments, 
with water becoming progressively ~re salty or br1ckish with depth 
as 1ndicated 1n F1gur~ 3 (USGS -1966). 
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3.8) Extent of Contamination: 

4.0) 

Groundwater has been contaminated beneath and adjacent to the 
source areas, in the southwestern drainage, and to the east and 
southeast of the ~ource areas to depths greater than SO feet. The 
alluvium of North Criner Creek has been contaminated, as evidenced 
by the presence of from 100 to 300 ppb of volatile organic chemicals 
in three separate wells, which indicates a plume over 1000 feet 
long (Figure 4). The relative contribution of surface and subsurface 
pathways to alluvial contamination is unknown. However, transport 
rates observed on other parts of the site indicate the source areas 
w111, ove" time, con~inue or begin to introduce contaminants to the 
alluvial aquifer through surface and subsurface ~1gration routes. 

Soils may be contaminated over several tens of acres as a result of 
1ndiscriminant operations and closure. Evidence of this 1s provided 
by both visible surface contamination and stressed vegatat1on. 
Oetenmination of the extent of surface contamination w111 require a 
significant sampling effort during the second unit RI to adequately 
define the areas reGuiring rrmedial -.asures. 

RISK TO PUBLIC HEALTH AN~ WELFARE AND THE ENVIRONKENT 

Many of the compounds present at the Hardage site are either known 
or suspected carcinogens. Other compounds either are or are believed 
to be acutely toxic or capable of causing damage to specific organs. 
Some of these compounds also bio-accumulate in plant, animal, and 
huma., tissues. 

The principal routes of exposure for humans are: Groundwater 
ingestion, direct contact, ingestion resulting from contamination 
of the food chain and possibly exposure to airborne contaminants. 

The alluvial aquifer of North Criner Creek represents the most 
readily available source of drinking water in the vicinity of the 
site. This aquifer is contaminated with varying amounts of several 
chlorinated solvents, as evidenced by sampling of water from the 
abandoned Corley well and three alluvial .onitoring wells. Since 
several of the compounds detected 1n these samples are either known 
or suspected of inducing cancer and/or damage to specific organs 
of the body, chronic consumption of this groundwater would pose 
unacceptable health risks. 

The Smith and Atkinson/Bearden wells 1 • located ZOO and 700 feet 
respectively from contaminated monitor1ng wells. Domestic use of 
water from the abandoned Corley well or the EPA ~nitoring well 
AW-SOJ would pose lifetime cancer risk~ in excess of 10·4. Use of 
groundwater from on-site would pose an xcess lifetime cancer risk 
averaging Z~ and up to 60~ (CHzM Hill, l986a). 
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Direct contact with wastes on the surface of the site also poses 
hazards; however, the health risk has not been quantified. Deter
mination of acceptable levels of surface contamination will be a 
primary concern in the second unit FS. Current human traffic on 
th~ site is minimal; but cattle do occasionally graze on the sfte. 
Contamination of the food-chain by lead. chromium. pesticides. and 
PCBs, on the surface of the site poses long-term hazards. This 
concern has prompted construction of a fence to keep cattle off of 
the source areas; however. there is evidence of continued intrusion 
by cattle. giving rise to concerns of food chain contamination. 
Certain comp~unds such as pesticides and PCBs have the ability to 
bioconcentrate through successively higher levels of the food chain 
(EPA 1985a). 

Inhalation of volatiles and contaminated airborne particulates on 
and possibly adjacent to the site may also pose long term hazards; 
however. this has not been confirmed. 

5.0) ALTERNATIVE DEVELOPMENT AND SCREENING 

In accordance with Section 300.68(f) of the NCP and EPA guidance 
documents (EPA 1985b). several alternatives -ere developed for 
source control remedial actions at the Hardage/Criner site. Scoping 
of generDl alternatives and objectives for remedial action was first 
discussed fn a 1983 meetinq between EPA. OSD~. and EPA contractors. 
After reconsicer1ng these objectives and alternatives in light of 
the decision to proceed with a source control operable un1t. 
eleven alternatives were developed (Table 1), as documented in the 
FS. Of these alternatives, four were retained after screening and 
developed in further detail (see Section 5.2-5.5 below). Estimated 
cost ranges for the four alternatives retained are shown in Figure 5. 

5.1) Alternatives eliminated in screening: 

The most notable result of alternative screening was the elimination 
of those plans for containing the wastes in place. Several Methods 
of isolating the wastes and reducing or eliminating their rel~ase 
were considered. After screening of technologies, several in-situ 
containment plans were developed. Of these, capping in conjunction 
with vertical trenches to intercept shallow groundwater (Alternative 
15) would be expected to be the most effective. While this plan 
may be the most effective in-situ containment plan, it can by no 
means be considered as an adequate ~emedy on that basis alone. 
Consideration of this alternative did, however, serve as a test of 
whether or not any form of capping-in-place remedy would sufficiently 
contain the source areas. Technologies such as slurry walls and 
groundwater fnjection/withdrawl were e1iminated due to the presence 
of fractured bedrock. observed vertical migration of contaminants. 
and the absence of any continuous horizontal bedrock layer at 
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TA!t[ 1 - Source Control lemedial Alternatives 

> Alt.err.a~iw ~e. 1 • Nc ~ion: DC ait.e r~hl action t.Utn. 

> Alttrna~ive No. 2 - LiztJtfl3 Act1cnt r~i&l L.-tlon C'O:'\Iir..a c! 
tral5in;, UY'tifU~ion, ft:'lein; &1'15 !JWtiti.Jt.iOnal rutrictiona for 
the litt. • 

> Altuna~ivt No. 3 - ~;in;: both ICIJrct areu te~IS bt left in 
pl.L.-. L"d cowred vit.h a .Wti•l.a)ltrel5 cap. 

> Alt.tmatlft No. 4 - ~u.~itnt Dra.1rw: the 80~rc:e areu 'l>ul!S b! 
1L&.t. in p~, CO\Itr~ wit.h a .Wti·la~r c.., w up;r~ent 
traJ.~t.tr 4.r&.irw COMtr~~. · 

> AlttrnatiYI Jt>. 5 - "rwttr l>r&inl s 801Jrct areu te~~ bt lift 1n 
pl.ae"t, CO\IIr~ with a .W.t1•la)ltr c.rw> an:5 up;r~it:zt w 
•Ctoot'!"Viudie.~ tr~•~r c!uJ.na cona:rYC"tel5. 

> Alurn.a~!YI No. C • h."tial ~v&ls 1 ca;> &115 priltr.er drains 
~;Jl~ be cr:~tr~~ aro~ tht ·1111~9• ~~, the ain pit w 
l:lurt.l 110~ ~~~CJ!d be Ue&Yl~td, the -.still treated, u Me6~, w 
d1r,x>i&! of ill L"' on11U Cl:r.fliL"'t ~ l&.~ill. 

) Alttrnr.ivt JC. 1 • On·~dtt Dir,:aonlt llcth IC~Jret areu "0~~ be 
PC&Ylt~, the w.stu tztattd, u ~, w 4J.a;c~ of in L"' on
lite ~ ~liL~! ~ill. 

> AlttrMtiYe No. I - On-sitt lnc:intration a.~ Dil;oJ&l: l:leU\ JO:m:"f 
arta.s "':Jl~ be exeaYJ!~, t.ht -.st" Lnei!'ltr&ted on-a itt &1'15 4ia· 
JC~ C! 11'1 L"' cn-s.itt JICAA C~li&nt l.A.rdfill. 

> Alternative ~e. t - On1itt lne1ntrat1on/Off11tt OilpOI&lt aow-et 
areu te>W.~ bt ucavat~, tht -.a ttl lnei!'ltr&~ on ah..e w 4ia
p:a~ of ln &1"1 of!1itt ~ ~llant lan4!W. 

> Alttmatlft No. 10 • Of!-titt O!rp:>ulr ll«h ecuret artu teloll" be 
uc:&Yl~td, the wstts trut~ on11tt t.c att l&Mfill criteria an~ 
trat~~;crt~ t.c an off-ait..t ~ ~liant ~fill. 

L ) Alttmatiw No. 11 • Off1itt Jnchwr1Uont a.oth 80\S'et areu woW.~ 
I a. uc:ava~ an:! tht Djority of the -..till t.u.nap:rt~ c.o 11'1 otf

a1tt incinerator for 11\c:.italration &1'15 4i~p»&l. 

( 
• Off-site incineration was assumed in some c1se~ for tost-est1m~ting 

purposes. This does not reflect a final dec1s1on to use off-Slte 
dis?osal fac1lities for any waste from the Hardage site. 
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r~asonablt depth with sufficient integrity to provide a natural base 
to any engineered containment system. Further discussion of these 
capping-in-place or in-situ containment technologies and the rationale 
for their rejection is presented in both the Source Control FS and 
th! Responsiveness Summary (Appendix C). 

Consideration of the cap and drain alternative revealed the presence 
of the same flaws as existed in other plans for containing wastes. 
The drains were first considered to 1 depth of five feet below the 
present groundwater surface. However, •fgrat1on has been observed 
to over thirty feet below the water table, 1ndfcatfng that intercep
tion substantially deeper than five feet would be necessary to 
provide meaningful reductions 1n the releases now occuring. In 
addition, free liquids present in the landfill and in drums which 
will continue to deteriorate and burst would be released and allowed 
to migrate vertically until the source was exhausted. The plan 
involving shallow (five foot) trenches was estimated to cost S3S-40 
million. Extensive and continous operation and maintanence (0 I M) 
for the indefinite future would be necessary to maintain the collection 
system. lt was estimated that for collection rates greater than 
0.5 gallons per minute, economics would indicate construction of an 
ou-s1te treatment plant. The problems associated with operating 
such a system for the indefinite future, .eet1ng discharge requirements 
and handling occasional peak flows could be s1gn1f1cant. Jn addition, 
there is no method for assuring the longteMm operation of such a 
treatment system. 

·The continued release of hazardous wastes and hazardous substances 
with only negligible later41 interception and no vertical intercep· 
tion, the need for indefinite 0 & M ~hen such cannot be assured, 
the potential for continued off-site impacts, and the entire 
"band-aid" type of approach that this, the most viable 1n-s1tu 
containment alternative entails is wholly inadequate to meet the 
objective of CERCLA and the directive of the NCP to provide a 
permanent remedy meeting or e~ceeding applicable or relevant and 
appropriate Federal public health and environmental requ1remnts. 

-As a result, closure in place was rejected as being incapable of 
containing wastes in the immediate vicinity of the site and unac
ceptable as a_ permanent source control remedy. 

S.2) Alternative 7 • On Site Disposal: 

The source areas (drum mound, main pit, and sludge •ound) would be 
excavated. Solids would be treated and disposed in 1 landfill cell 
constructed on-site. Liquids would generally be 1nc1nerated. 
After completion, the landfill would be closed with 1 mult1-layer 
cap and gas venting system. The Remedial Action (RA) would require 
about 18 months to complete at a present worth cost of $70 million 
(Table 2). 
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TAS~E 2: 

ALTERNATIVE NO. 7--0N-SIT£ DISPOSAL 

ITE~ 

GffiRAL 

EXCAVATION, SEPARATION, SAMPLING 

TREAT AN~ TRANSPORT DRUMMED WASTES 

PN-SITE DISPOSAL 

SITE RESTORATION 

EVAPORATION/COLLECTION POND FOR SURFACE 
WATER 

SURFA:t WATER TRANSPORTATION, TREATMENT 
AND DISPOSAl.. 

OTBER PROVISIONS 

Construction Subtotal 

Bid Contingencies (15\) 

Scope Contingencies (20\) 

Construction Total 

Permitting and Legal (7\) 

Services During Construction (10\) 
Total Implementation Costs 

Engineering Design Costs (10\l 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE 
(Present Worth) 

Bid Contingencies for Operation and 
Maintenance (15\) 

Scope Contingeneiea for Operation and 
Maintenance (20\l 

TOTAL OPERATION AND MAINTENANCE 
(PRESENT WORTS) 

TOTAL PRESENT WORTR 
• Qff-s1te 1nc~ne~atio~ ~as assume~ for cost-est1mating purposes. 

Tn1s coes net refle:t a fina1 decision to use off-slte d1sposa1 
fa:1l1t1es f~r any waste from tne Hardage s1te • 

. . ... 

COST 
Tl"':"aoo, ooo 

$12,979,000 

$ 5,450,000 

$12,789,000 

$ 196,000 

$ 280,000 

$ 5,403,000 

$ 249,000 

$39, 146,000 

$ 5,872,(,00 

$ 7,829,000 

$52,847,000 

$ 3,69~,000 

$ 5,285,000 
$61,831,000 

$ 6,183,000 

$68,014,000 

$ 1,690,000 

$ 254,000 

$ 338,000 

$ 2,282,000 

$70,296,000 
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5.3) Alternativ~ 8- On Site incineration and Disposal: 

Tne source areas would be excavated. Wastes would be incinerated 
in a kiln constructed on-site. Ash would still contain Metals and, 
until proven otherwise through de-listing, would require disposal as 
a hazardous waste. Disposal would be 1n a landfill cell constructed 
on-site. This alternative would require four to eight years to 
implement at an estimated present worth cost of $326 m1111on (Table 3). 

5.4) Alternative 9 ·On Site Incineration and Off Site Disposal: 

The source areas would be excavated and wastes 1ncfnerated as above. 
The difference between this and Alternative 8 would be the off-site 
disposal of incinerator ash. This alternative would require four 
to eight years to 1mpl@ment at a cost of S374 million (Table 4). 
Future 0 & M for this source control remedy would be non-existent. 

5.5) Alternative 10 • Off Site Disposal: 

The source areas would be excavated: and wastes would be transported 
off-site to existing Treatment Storage and Disposal (TSO) facilities 
for lan~filling, incineration, reuse/recycling, or other treatment 
as appropriate. This alternative could bt implemented in about 2 
years at an estimated present worth cost of Sl33 million (Table 5). 
As with alternative 9, 0 & M would be non-existent. 

6.0) S£L£CT£D ALTERNATIVE: 

Alternative 7 (On-Site Disposal) is selected as the appropriate 
remedy for source control at the Hardage/Criner s1te. The process 
by which this alternative was chosen over the other three under 
consideration is outlined below. 

6.1) Remedial alternative selection procedure: 

EPA is required by Section 300.68(1) of the NCP to determine the 
appropriate extent of rtmtdy by, •selection of 1 cost-effective 
remedial alternative that effectively m1t1gates and ~1nim1zes 
threats to and provides adequate protection of public health and 
welfare a~d the environment". The NCP goes on to state that the 
selected remedy w111 attain or exceed applicable or relevant and 
appropria•e Federal en.virorvnenta1 and public health requirements. 
EPA has c 1S1dered the cost, technology, re11ab1lity, administrative 
and other concerns 1n selecting Alternat1ve 7 as the appropr1ate 
remedy, a• documented below. These considerations have only been 
applied t alternatives meeting or exceeding the above noted 
requ i reme· . s • 

. ... ... 



( 

l 
~ 

ll 
• 

\ 

~ 
[ 

[ 

( 

{ 

l 
·f 
L 
[ 

~ 
-~ 

I 

16 

TABLE 3: 

ALTERNATIVE NO. 8--0N-SITE INCINERATION AND DISPOS· 

ITE~ 

GENERAL 

EXCAVATION, SEPARATION, &AMPLJNG 

ON-SITE INCINERATION OF WAST! PILL 

~REAT AND TRANSPORT DROMMED WASTES 

ON-SITE DISPOSAL 

SITE RESTORATION 

!VAPORATION/COLLECTION POND POR 
SURFACE WATER 

SURFACE WATER TRANSPORTATION, ta!ATM!NT 
AND DISPOSAL 

OTBER PROVISI~NS 
ConJtruction Subtotal 

Bid Contingencies (15\) 
Scope Contingencies (20\) 

Construction Total 
Permitting and Legal (7\) 
Services During Construction (10\) 
Total Implementation Coati 

Engineering Design Coata (10\) 
TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE 
(Preaent Worth) 

Bid Contingencies for Operation 
and Maintenance (15\) 

Scope Contingencies for Operation 
and Maintenance (20\) 

TOTAL OPERATION I ~D MAINTENANCI COSTS 
(PRESENT WORTC.; 

TOTAL PRESENT WOP~H 

• Off-site incineration was assumed )r cost-estimating purposes. 
This does not reflect a final dec1 ion to use off-site disposal 
facilities for any waste from the ardage site. 

COST 
$7',352,000 

$ 12,979,000 

$130,500,000 

$ 2,916,000 

$ 10,175,000 

196,000 

$ 310,000 

$ 21,611,000 

$ 249,000 
$186,288,000 

$ 27,943,000 
$ 3'7,258,000 

$251 ,4891000 
$ 1'7,604,000 
$ 25,149,000 
$294,242,000 

$ 29,424,000 
$323,666,000 

$ 1,384,000 

$ 208,000 

$ 277,000 

! 1,869,000 

$325,535,000 
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TABLE 4: 

ALT!RN~TIVE NO. 9--0N-SITE INCINERATION/OFF-SITE DIS 

ITt"! 

GENERAL 

EXCAVATION, SEPARATION, SAMPLING 

ON-SITE INCINERATION OF WAST! PILL-
Design, Construction and Operation 

TREAT AND TRANSPORT DRUMMED WASTES 

WASTE FILL REMOVAL TO OFF-SITE LANDFILL 

OFF-SITE LANDFILL DISPOSAL CHARGES 

SITE RESTORATION 

EVAPORATION/COLLECTION POND FOR 
SURFACE WATER 

SURFACE WATER TRANSPORTATION, TREATMENT 
AND DISPOSAL 

Construction Subtotal 

Bid Contingencies (15\) 

Scope Contingencies (20\) 

Construction Total 
Permitting and Legal (7\) 
Services During Construction (10\) 
Total Im?lementation Costa 
Engineering Design Costs (10\) 
TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE 
(Present Worth) 

Bid Contingencies for Operation and 
Maintenance (15\l 

Scope Contingencies for Operation and 
Maintenance (20\) 

TOTAL OPERATION AND KAINT!NANC! :OSTS 
(PRESENT WORTS) 

TOTAL PRESENT WORTH 

1~0 
.. .. ... 

COST 

$ 7,928,00 

$ 12,979,00( 

$130,500,00( 

$ 3,788,00( 

$ 16,958,00( 

$ 20,850,000 

$ 196,000 

$ 310,000 

$ 21,611,000 
$215,120,000 

$ 32,268,000 

$ 43,024,000 

$290,412,000 
$ 20,329,000 
$ 29,041,000 
$339,782,000 
$ 33,978,000 s373, no ,ooa 
$0 

$0 

$0 
$0 

$373,760,000 
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TABLE 5: 

ALTERNATIVE NO. 10--0FF-SITE DISPOSAL 

ITE~ 

GENERAL 

EXCAVATION, SEPARATION, SAMPLING 

TREAT AND TRANSPORT DRUMMED WASTES 

WASTE FILL REMOVAL TO OFF-SITE LANDFILL 

OFF-SITE LANDFILL DISPOSAL CHARGES 

SITE RESTORATION 

EVAPORATION/COLLECTION POND FOR 
SURFACE WATER 

SURFACE WATER TRANSPORTATION, TREATMENT 
AND DISPOSAL 

Construction Subtotal 

Bid Contingencies (15\l 
Scope Contingtncies (20\) 
Construction Total 
Permitting and Legal (7\l 
Services During Construction (10\) 
Total I~plementation Costs 

Engineering Design Costs (10\) 
TOTAL CAPITAL COSTS 
OPERATION AND MAINTENANCE 

(Present Worth) 
Bid Contingencies for Operation 

and Maintenance (15\) 
Scope Contingencies for Operation an~ 

Maintenance (20\) 

TOTAL OPERATION AND MAINTENANCE COSTS 
(PRESENT WORTH) 

TOTAL PRESENT WORTH 

10.1 . . .... 

COST 
r-2,538,0( 

$ 12,979,0C 

$ 7,584,00 

$ 21,228,00 

$ 26,100,00 

$ 196,00( 

$ 280,00C 

$ 5,403,000 
$ 76,308,000 

$ 11,446,000 
$ 15,262,000 
$1o3,o16,ooo 
$ 7,211,000 
$ 10,302,000 
$126,529,000 

$ 12,053,000 
$132,582,000 
$0 

$0 

$0 

$0 

$'32,582,000 

II lilt 1 ... 



6.1.1) 

t 
I 
f 
r 
r 
[ 

~ 

( 

~ 

[ 

~ 

~ 

~ 

19 

Comparison of on-site versus off-site remedial action alternatives: 

Two- alternatives, 7 and 8, involve on-site disposal of wastes excavated 
from source areas. Alternatives 9 and 10 entail complete off-site 
dis~osal of wastes. The alternatives 7 and 10 involve essentially 
the same operations (i.e. excavation with limited fnc1nerat1on and 
landfilling for the bult of wastes), except that they are on and 
off-site variations of basically the same alternative. Stmtlarly, 
alternatives 8 and 9 are basically on and off-site disposal options 
for residue from the on-site incinerator. Based on this point, the 
analysis below compares on-site to off-site disposal. 

Cost: The cost of .off-site landfilling and incineration alternatives 
iitied their on-site counterparts by 90\ (163 million) and 151 ($48 
million) respectively. 

Technology: The on and off-site options w111 be virtually identical 
tn the treatment and disposal technologies employed. Control of 
the quality of work done under the on-site alternatives •ay be 
somewhat superior 1n this respect however, since these cctions 
would be conducted under EPA oversight and off-sfte treatment or 
disposal would not. 

Reliat1lit~: The off-site disposal options will provide reliabi~1ty 
in prevent1ng releases from this site, simply because wastes would 
not remain on-site. However, off-site disposal has the potential 
to increase health risks at other sites. It is not certain that any 
significant advantage exists in reliability of off-site over on-site 
disposal locations. The Hardage/Criner fac111ty 1s 1n compliance 
with the siting requirements currently governing location of 
commercial disposal facilities. For this reason. any particular 
vulnerabilities which are present on the Hardage site would not 
necessarily be absent at off-site facilities. 

Administrative: Each alternative will comply with RCRA Part 264 
requ1rements. long-term objectives of CERCLA as amended, and all 
applicable or relevant and appropriate requirements for protection 
of public health and welfare and the environmtnt. Since wastes 
will be left on-site, the remed1al action will be reviewed every 
five years after it's completion, as required by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), to assure that 
the remedy 1s still protecting public health and the env1ro~nt. 

Other concerns: (Safety during 1mp1~ntat1on) Both on and 
off-site alternatives carry inherent risks during excavation. 
As discussed later, these impacts can be contro11ed. The primary 
difference between the on and off-site alternatives with respect 
to safety during implementation is the potential for accidents 
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or spills during off-site transport of the wastes. For example, 
an estimated 11,000 loads would be required to transport the 
entire 180,000 cubic yards of waste off-site. For the 400 to 
SOQ mile transport distance assumed in the FS, trucks carrying 
waste from the Hardage site would be on the road from four to 
tight million miles. 

Consideration of the components of the four remedial action alterna
tives evaluated shows that the key difference is the presence of 
an on-site landfill under the two on-site alternatives. Infonmation 
collected to date indicates that an adequate landfill cell could be 
constructed on-site and successfully maintained. The site meets 
RCRA Section 264.18 s1t1ng requirements for seismic stab111ty and 
flooding potential. Due to the hazards and costs arising from 
off-site disposal and transport, clear and significant benefits 
should be present before off-site disposal 1s selected. Those 
benefits are not significant or certain in this case. While such 
benefits may exist in the off-site treatment of small to moderate 
quantities of specific wastes, organic liquids may be an example, 
off-site disposal for the entire waste quantity 1s not preferred 
over on-site management of wastes 1n this case. Therefore, the 
off-site alternatives are eliminated from consideration, and the 
on-site disposal alternatives (7- On-site disposal; 8- On-site 
incineration and disposal) will be carried on for further evaluation. 

6.1.2) Comparison of the two on-site alternatives: 

Cost: Alternative 7 would cost S39-109 million to i•plement, with 
me-most likely cost being S70 million. Alternative 8 would cost 
S171-495 million, the likely figure being S326 million. Therefore, 
the be~efits to be derived from incineration of all -aste would 
come at a cost of 470~ (S256 million) greater than landfilling. 

Technolo~~: Incineration is a key component of both alternatives 7 
and 8 .• 1nce some wastes are liquids which cannot be landfilled, 
the decision to incinerate organic liquids is appropriate. 

Incineration of all wastes will have the net benefit of destroying 
virtually all organic materials. Even with incineration however, 
heavy metals will still be present fn the residue. These materials 
simply cannot be destroyed. The mobility can be reduced by treating 
the waste to reduce it's acidity; this would be done under either 
alternative. 

Reliability: By incineration, virtually all organics are destroyed, 
leav1ng an ash with varying contents or heavy ~tals rtqutrtng 
stabilization and disposal as a •characterfsttc• hazardous waste. 
The landfilling alternative, with limited incineration, removes 
only the free organic liquids with the greatest potential for 
penetrating a landfill liner and moving into the environment. 

1~3 
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Landfilling and incineration of liquids are established technologies, 
with a dtmonstrated ability to perform under similar conditions. 
Incineration of soils contaminated by a heterogenous mixture of 
wastes, while feasible, has not yet been attempted on a scale such 
as would be re~uired for complete incineration at the Hardage site. 

Administrative: Both alternatives would atet all ap11cable or 
relevant and appropriate requirements for protection of public 
health and welfare and the environment. Since wastes would be 
left on-stte, the remedial actions would have to be reviewed 
every five years as required under Section 121 of SARA. 

Other concerns: (time to t~plement) lan~fill1ng can be accomplished 
in 12 to 18 months. Incineration will take four to eight years. 

Based on the factofs considered above, Alternative 7 (On-s;te 
landfill with liquids incineration) ts selected as the appropriate 
remedy for the Hardage/Criner site. This alternative will provide 
a degree of protection to public health and wtlfare and the environ
ment similar to that which could be achieved with complete inciner
ation. This remedy can also be carrftd out in a shorter tine using 
proven technologies which are currently 1n wide-spread application. 

6.2) Detailed Description of the Recommended Alternative: 

The following is a general sequence of operations and construction 
activities required to implement on-site disposal for a source 
control remedy at the Hardage/Criner site. The timing and spec
ifications will be developed in detail during the Remedial Design 
(RD) phase of response. 

A landfill cell will be constructed to meet the minimum technology 
requirements for hazardous waste landfills as set forth in RCRA 
Section 264.301. Tne key feature of such 1 landfill cell fs a 
double liner system with fnter1or leachate MOnitoring and collection 
(Figure 6). The landfill will be constructed above grade on the 
high ground west and north of the present source areas, as indicated 
in the FS. lf at all possible, construction of the landfill cell 
over significant residual contamination w111 be avoided. The exact 
sfting of the landfill cell w111 be based on the results of surface 
sofl sampling during the second unit RJ, consideration of topography 
and hydrology of the site, and possibly additional geotechnical 
data collected during the RD. Sufficient land is available on 
which to site a landfill cell. 

The sludge mound, main p1~. and drum 1110und will be excavated. This 
represents a volume of approximately 180,000 cubic yards, and includes 
in excess ~f 10,000 to 20,000 un!mptfed drums. For thfs operable 
unit, the vertical extent of waste excavation will be to the upper 
surface of undisturbed bedrock (see Section 6.3 - Clean-up levels). 

1~-1 AhOOOI'\( 
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After waste excavation, treatment, and disposal {described below), 
the em~ty waste pits and bedrock now underlying the waste piles 
will still remain. This upper bedrock surface 1s believed to be 
saturated with waste see~age to an unknown depth, Such residual 
contamination will generally not be removed during the source control 
r~eaial action. since the appropriate extent of vertical excavation 
cannot yet be defined, In order to prevent contamination of surface 
runoff waters and to eliminate direct contact exposure hazards from 
open areas of residual waste. ft will be necessary to construct a 
protective temporary cap over the fo~r source areas, This temporary 
cap will serve the dual purposes of preventing direct rainfall from 
leaching the contaminated bedrock and el1mfnattng direct contact 
hazards. The cap will be constructed so as to achfeve these goals 
and at the same time be of a design to allow upgrading to ~et rele
vant and appro¥r1ate RCRA closure standards should ft be dete~ined 
by the second operable unit RI/FS that closure in-place 1~ an 
appro~r1ate permanent remedy for residual contamination beneath the 
former source areas. Considering the relative t1•es required for 
design of the source control remedy and conduct of the .,nagement 
of migration RI/FS, it is possible that final clean-up levels will 
haYe been dtYeloped for the site prior to waste excavation. tf 
such clean-u~ levels are available, the interim cap would be unneces
sary and remedial action for residual contamination 1n the bedrock 
beneath the former source areas can proceed dirtctly from excavation 
of the source areas. 

Since wastes e~cavated in the source areas will range in consistency 
from dry solids to relatively pure liquids. and since the appropriate 
means of waste treatment and disposal is in large part determined by 
the physical consistency of the material, it is clear that criteria 
will have to be developed during the RD which allow segregation of: 
liquids for incineration or other treat~ent, solids whose ~o1sture 
content is appropriate for landfilling, and solid1 requiring moisture 
reduction ~rior to landfilling. 

Liquids will be defined by the relevant and appropriate RCRA testing 
procedures {currently the Paint Filter Test) which are effective at 
the time the remedial design is approved. L1quds w1ll be segragated 
based on their chemical maKe-up {i.e. organic versus inorganic as 
desr.ribed in the FS). The RD will develop criteria for ~king this 
distinc· on. 

Solids, !S defined by testing procedures noted 1n the above paragraph, 
will be ·andled in a manner based on decisions Made 1n 1 Moisture 
content valuation. described below under Stction 6.2.3. Based on 
the crit·~ia developed there, wastes will have to have to fall below 
an upper limit on moisture content, after treatMent. before they can 
be disvo ~d in the landfill, provided other requirements. such as land 
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disposal ba.,s, do not preclude their placern!nt 1n the landfill. 
Based on the determinations and criteria from the RO, the wastes will 
be treated and d;spose~ as indicated in the general schematic shown 
in rigure 7. Discussion of waste treatment and disposal is provided 
bel ow. 

Treatment of organic liquids: These liquids will be incinerated. 
Based on the economtcs of the volume of Materials encountered, this 
would be done either at an off-site facility or on-site with a 
portable or modular incinerator. 

Treatment of inorganic li~uids: Based on the economics of the 
volume and character of t e l1quids encountered, treatment and 
disposal may be done either on or off-site. On site treat~ent 
would generally be-through physiochemical methods capable of removing 
both organics and metals, to allow discharge under an NPOES permit 
or transport to a publicly owned treatment works. If off-site 
treatment is selected, either deep well injection or treatment at a 
commercial facility would be available. 

Treatment of Solids: Solids will ultimately be placed 1n the landfill 
cell constructed on-site. Prior to disposal, the wastes w111 be 
subjected to treatment aimed at reducing their toxicity and mobility. 
Since a large volume of contaminated soil 1s present, significant 
volu~e reduction would not be possible. Such treatment may include 
addition of materials to stabilize the fill or physiochemical 
treatment designed to remove or alter specific hazardous constituents 
or classes of compounds. Treatment technologies identified are: 

o chemical neutralization (pH adjustment), 
o solidification by addition of lime, cement, fly ash, or 

other proprietary agents, 
o reduction of liquid content, 
0 chemical oxidation or reduction, and 
o air stripping to remove volatiles. 

Other a·:ernative treatment technologies identified during the 
remedial desi9n will also be considered for application, and those 
technol.1ies showing promise for the specific wastes and situations 
at the rardage site will be evaluated further through bench tests or 
pilot studies as appropriate 

During ·,e remedial design, an evaluation including bench testing 
will be :onducted to determine an appropriate upper limit on the 
moistur content of fill which could be placed 1n the on-site land
fill. -·is evalua!ion will consider the potenthl composition of 
pore fl'. ds in the waste, the reaction of various soil/fluid combin
ations ·1er the type of triaxial stresses to be expected within the 
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landfill, the potential for long and short-term leachate generation, 
and the effects of such leachate on various liner systems proposed 
for the landfill cell. Based on the results of this evaluation, an 
upper limit will be imposed on the moisture content of wastes which 
ca~be disposed in the landfill. Wastes placed in the landfill will 
in no casP. be of the type which: 

a) would be classified as •liquids• by applicable or relevant and 
appropriate testing procedures pursuant to the RCRA prohibition 
on the disposal of liquids in landfills; or 

b) are the subject of any land disposal bans under the Hazardous 
and Solid Waste Amendments to RCRA or the Toxic Substances 
Control Act which are determined to be applicable or relevant 
and appropriate. 

Treatment technologies will be further refined during the RO phase; 
and additional design data may be required. The variability of 
wastes present fn the source areas precludes any extensive character
ization of wastes prior to excavation. For this reason, final 
determinations on appropriate treatment w~ll in lome cases have to 
be made during the RA itself. 

6.3) Clean-up Levels for the Source Control Operable Unit: 

Selection of clean-up levels will be a concern of the second operable 
unit (Management of Migrat1on). Ultimately, clean-up levels will 
have to be selected for the base of the pits and for surface soils 
on-site. In the pit areas, the criteria will generally include 
potential for migration of metals and organics which have already 
migrated out of the pits. The surface soil criteria will focus on 
metals, PCBs, and pesticides due to their persistence in the 
environment, direct contact exposure hazards, and potential to 
contamina~e surface runoff. 

The Source Control operable unit deals exclusively with the concen
trated pits and piles of wastes. In this case, selections of 
compounds of concern and selection of clean-up levels based on soil 
concentrations of these compounds is not appropriate. The criteria 
to be used for determining the extent of clean-up will be the 
surface of undisturbed bedrock. If, at that point tn the RA, 
additional data from the second operable un· Rl/FS or the Source 
Control RO has allowed determination of a f Jl clean-up level, 
then excavation, in-situ treatment, or permanent capping ••Y be 
implemented for the residual contaminants. If such data ts not 
available, a temporary cap will be installed 1ver the excavated 
areas pending second operable unit remedy dt •nminat1on • 
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6.4) Health and Safety Concerns D~ring Implementation 

Excavation of the waste piles and pits will pose hazards to workers 
via air and direct contact in addition to the physical hazards 
oonna11y associated with such construction. In ~ny cases the 
waste excav~tion and handling will have to be conducted under Level 
B protection (containerized air and protective clothing) to mimize 
hazards to the workers. Air release of volatile organics will 
likely increase during waste excavation. Continuous MOnitoring of 
air around workin~ areas, at the site per1meter, and near offsite 
homes wi~l a1lcw identification of health threats to off-site 
residents tnd prevent problems from going undetected. Dust and 
vapor suppression measures, maintenance of 1 $mall working face of 
exposed waste, and possible use of 1 temporary structure over the 
!xcavation will help to minimize air releases. 

Runoff retention structures and emergency holding ponds will be 
used to prevent chronic or sudden releases during construction. 

7.0} COMPLIANCE OF REMEDIAL ACTION WITH APPLICABLE OR RELEVANT AHO 
APPROP~IATE REQUIREMENTS FOR PROTECTION OF PUBLIC KEALTH AND THE 
ENVIRONMENT 

Section 300.68(1) of the NCP directs that EPA will, except in.narrow 
cues such as "fund-balancing", select a remedy that •attains or 
exceeds applicable or rele~ant and appropriate Federal public health 
and environmental requirements that have been identified for the 
specific site.h These applicable or relevant and appropriate 
requirements (hereinafter ~Requirements•) are discussed 1n an 
October 2, 1935 memorandum from Winston Porter, Assistant Adminis
trator for EPA's Office of Solid Waste and Emergency Response, 
~cE~CLA Compliance with Other Environmental Statutes•, which is set 
forth in the preamb 1 e to the NCP at 50 Fed. !!J. 4 7912, 4 7946 
(November 20, 1985). 

The princi~al requirements and policies to be considered during 
conduct of the RA will be as follows: 

7.1) ~CRA Subtitle C Permit Requirements, 40 CFR Part 264: 

While not deemed applicable to the site since 1t closed prior to 
November 19, 1980, these requirements are considered to be relevant 
and appropriate to this CERCLA response act1on to the extent 1nd1cated 
below. Leaving engineering considerations aside, the Part 264 
penni t requirements are cons ide red appropriate rather than :he Part 
265 interim status requirements. The facility closed prior to the 
effective date of interim status, rather than attempt to cc,ply 
wit~ these standards. Royal Hardage notified EPA of hazarc>us 
waste activity under RCRA in August 1980, but withdrew the 'otifi
cation in Novemoer 1980 and did not file Part A of the RCRA permit 
application, most likely because the s1te could not have me· those 
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standards wit~out bankrupting the facility. As indicated previously, 
wastes were disposed haphazardly in unlined pits tnd the treatment, 
storage, and dis~osal of hazardous wastes at the facility as far 
below the standards required for interim status ftcilities. Indeed, 
EP~ filed a lawsuit seeking clean up tnd closure of the ftcility 
under RCRA, Section 7003 in U.S. District Court in Oklthoma City on 
September 8, 1980. EPA has conclusive and demonstrable evidence of 
releases of hazardous wastes and hiZirdous substAnces from the 
disposal units of the Hardtge site. Given this s1tuttion, the most 
lppropritte Federal environmentAl requirements to 1pply to the 
source control 1ction, which is consistent with and fonms 1 
substantial increment of a penm.nent site remedy, would be the Part 
264 requirements, applicAble to new ftcilities, along with their 
more stringent closure requirements. 

Additionally, EPA-believes thtt the physical ntture of the site, 
it's hydrology, tnd underlying geologic conditions d1cttte that the 
waste materials not be left in-place. Accordingly, it is clear 
that the Part 264 permitting and closure requirements should be 
applied to the construction and closure of new disposal units 
necessary for this f~cility. 

Finally, it should be note' that, as the pre~ble to the NCP states, 
• although the Subtitle C regulations differ as to whether 1 

hazardous waste facility has a RCRA permit (40 CFR Part 264) or 1s 
operating under interim status (40 CFR Part 265), remedies will 
generally have to be consistent with the more stringent Part 264 
standards, even though a ~ermitted facility is not involved. The 
Part 264 standards represent the ultimate RCRA compliance standards 
and are consistent with CE~CLA's goals of long term protection of 
public health and welfare and environment,• 50 Fed Reg at 47918. 

7.1.1) Subpart 8 ·Siting Requirements: 

This will govern placement of the landfill cell on-site. The 
principal concerns stated in this subpart tre seismic stability and 
flooding potential. Neither factor appears to be a major concern 
at the Hardage site; therefore, complitnce does not seem to pose 
problems. 

7,1.2) Subpart F- Ground~ater: 

This subpart ~ill determine the extent to which the on-site 
landfill will be monitored. It will have a .uch wider application 
under the second operable unit. 
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7.1.3) Subpart G -Closure and Post-Closure: 

These standards will apply to closure of the landfill cell{s) after 
completion of the source control RA. The remedy will comply .Mth 
this subpart. 

7.1.4) Subpart k - Surface Impoundments: 

This will apply to any temporary 1m~oundments constructed during 
the RA that treat, store,or dispose hazardous wastes. Impoundments 
will be lined, opearted, closed, and 1f necessary monitored 1n 
compliance with this subpart. 

7.1.5) Subpart H ·landfills: 

This subpart will govern construction and operation of the landfill 
cell. The landfill will 
meet requirements set forth for new landfills. 

7.2) Toxic Substances Control Act: 

This would come into application 1f PCBs art encountered at levels 
greater than SO ppm, since such materials are banned from land 
disposal. In that case, alternative treatment would be required 
and implemented in order to comply with the Act. 

7.3) £PA C£RCLA Off-Site Policy {memorandum dated May 5, 1985; •Procedures for 
Planning and Implementing Off-site Response Actions•): 

7.4) 

This policy will determine which TSO facilities are eligible for receipt 
of hazardous substances from the site. The policy generally requires a 
facility to be permitted and have no significant RCRA violations or 
conditions affecting it's satisfactory operation. Prior to disposing 
or authorizing disposal of wastes from this site the Region will 
contact the Sta~e in which the facility 1s locat@d, review the 
facility's record of operation, and 1f appropriate contact other 
Rtgional offices of EPA Where the fac111ties may be located to 
@valuate compl1anc@ wfth this policy. No wastes w111 be disposed at 
any site not meeting the criteria set forth in the policy. 

Occupational Safety and Health Standards (29 CFR Part 1910): 

These standards will be applf~ during rem.dial actions to prot@Ct 
workers from exposure to hazardous substances and other physical 
hazards associated with implementation of the RA. Methods for 
assuring the safety of workers 1nvo1ved 1n the RA will be devloped 
and described in a •stte Safety Plan• developed as part of the 
Remedial Design. 
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7.4) Hazardous and Solid Waste Amendments to RCRA of 1984: 

The Hazardous and Solid Waste Amendments to RCRA of November 1984 
(HSWA), 42 u.S.C. 6901 !l !!S· contain provisions setting several 
statutory dates for banning-land disposal of hazardous wastes The 
provisions d1scussed here are RCRA Section 3004 (d)(e) and (g), due 
to the possible intersection of their statutory deadlines with the 
construction schedule for a source control remedY at the Hardage 
site. 

The HSWA land disposal amendmtnts are 1n fact not yet applicable or 
effective Federal re~uirements with respect to CERClA Section 104 
or 106 response actions, since their implementation dates are still 
some time off in the future. The bans found 1n subsection (g) are 
to be implemented during three periods over 21 •onths for 1/3, 2/3, 
and finally all of the RCRA subtitle C •listed• hazardous wastes 
commencing August 8, 1988, as determined by EPA. Those determinations 
will be made by rulemaking. See 50 Fed.~ 19300 (Kay 28, 1986) 
for the list of wastes to be considered. 

The statutory ban on the •california List• wastes and solvent\ 1n 
subsections {d) and (e) and the prospective bans laws of subsection 
(g) are not considered relevant and appropriate at this tf~e. since 
their applicability to CERCLA waste disposal is 1n the future. The 
effect of the bans in subsection (g) on the remedy is speculative 
at best, since EPA is required to engage fn rulemaking for methods 
of land disposal and pretreatment for such disposal, 42 U.S.C. 6924 
(g)(S) and (m). Futhermore, ft must be enphas1nd that CERCLA 
requires the selection of cost-effective remedies and does not 
require EPA to implement standards that are not in effect, 

Dyring the course of remedial action and construction, EPA intends 
to further review the effect of land disposal bans on waste disposal 
at the site and the issues of how such laws will be implemented 
should they intersect the construction schedule. Additionally, 
bench tests and/or pilot studies may be performed with respect to 
pre-treatment methods for solvents and other organics potentially 
impacted by such bans. 

8.0) OPERATlON AND MAINTENANCE 

The on-site landfill will require little routine operation and 
maintenance (0 & H). Monitoring of the interior leachate detection 
system will be required, as will periodic inspections of the cap 
and monitoring of gases leaving the venting system. Development 
and routine sampling of a groundwater .on1toring network will also 
be necessary for 30 years, at which tfme th~ need for additional 
monitoring will be reevaluated. 
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To provide a contingency in project cost estimates, it was assumed 
that at 30 years after construction replacement of the landfill 
11ner and cap might be necessary. The cost 1s reflected 1n the 
present worth cost estimate of S70 million. Operation and maintanence 
costs on a present worth basis are estimated as $2,282,000 in 1985 
dQllars. 

9.0) COMPLIANCE OF SOURCE CONTROL REMEDIAL ACTION WITH SECTION 121 OF 
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) TO 
THE MAXIMUM EXTENT PRACTICABLE 

9.1) Basic Certification: 

The selected remedy will comply with Section 121 of the Comprehensive 
Environmental Response. Compensation and L1ab1\1ty Act of 1980 (CERCLA). 
as amended by SARA, including the cleanup standards thereof. to the 
maximu~ extent prtcttcable. The selected reme~y is considered to 
be cost effective and protective of human health and the env1ronMent 
as well, in accordance w1th the HCP. 

9.2) Permanent Solutions and Technologies 

In selecting this remedy, EPA has considered 1 full ranye of altern•· 
tives and solutions and alternative treatMent technologies that 
will result tn a permanent and significant decrease 1n toxicity, 
mobility, or volume of the hazardous substances present. ln con1uct-
1ng its assessments of re~edial alternatives and treatment technol
ogies, EPA has considered: 

1) The long term uncertainties of land disposal; 

2) goals and requirements of the Solid Waste Disposal Act (•RCRA"); 

3) persistence, tox1c1ty, mobility and bioaccumulation potential 
of the wastes: 

4) short and long term potential for adverse human health effects; 

S) long term maintenance costs of the remedy; 

6) potential for future remedial act1ons costs tf the r.-edy falls; 

7) potential threat to human health and the environment from the 
excavation, transportation, and red1sposal. or containment of 
hazardous substances. 

9.3) Remedy Analysis: 

The selected remedy is a remedy for the first operable unit of 
remediation- source control. It is a significant part of overall 
r~ediation at the Hardage site and is consistent with a permanent 
remedy for the site. The second operable unit, •management of 
migration", is now under development. 
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This remedy will employ treatment through incineration of all free 
liquid organics in the estimated 175,000 cubic yards of waste fill, 
as well as the more than 18,000 estimated drums of waste buried 
on-s1te. Remaining waste fill and inorganic solid drum contents 
wi-ll be treated through stabilization "'usures prior to redisposal 
in a double lined on-site RCRA complient lendfill cell. In tlrrying 
out these measures, EPA will be penmanently and significantly 
reducing the volume, tolicity, and •obflfty of the hazardous sub
stances present at the Hardage site. Further, EPA will avoid in 
large measure the potential dangers and uncertainties of transport 
and disposal off-site, with its on-site approach for the bulk of 
wastes. EPA requires that this source control remedy be revfe~d 
not less than every five years to assure that human health and the 
environment are being protected. 

As noted previousTy, 1n Section 7 herein, EPA hiS scrupulously 
considered the applicable or relevant and appropriate federal 
requirements for protection of public health and the environment tn 
accordance with the NCP. EPA has also looked tnto the tssue of 
applicable or relevant and appropriate state environmental laws and 
has determined that the •RCRA analogous• regulatory requirements of 
the Oklahoma Controlled Industrial Waste Disposal Act. as .mended, 
authorized by EPA under RC~A to operate tn lteu of the EPA regulations, 
are met or elceeded by the selected remedy. ln a nutshell, EPA has 
com~lied with the SARA Section 121 cleanup standards to the maximum 
extent practicable. 

10.0) OTHER OPERABLE UNITS 

EPA's resvonse actions on the Hardage/Criner have been divided into two 
operable units: Source Control (the remedy discussed in this document) 
and Management of Migration (also referred to as the groundwater/off-site 
operable unlt). 

The source control response is limited to the source areas of the site 
(sludge mound, main pit, and drum mound). The bases of the .ain pit and 
southern pit (beneath the sludge mound) at approximate elevations of 1109 
and 1093 feet MSL respectively form the lower bound of the source areas. 
The lateral bounds of the source areas are descrfbed by the base of the 
slopes on the north, south, and ~st faces of the waste piles and pits, 
and as the lateral extent of the excavated pits on those sides of the 
source areas where wastes and cover have been backfilled to ground level. 

The management of migration Rl/FS will include the following: 

o Definition of the extent and levels of contamination present 
in soils and rock outside the source area~ 

o determination of the extent and fate of groundwater contamination 
in the alluvium of North Criner Creek and the feasibility 
and need for remedial actions in the alluvial valley; 
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• determinat1on of permanent surface clean-up levels on-site to 
prevent or minimize further degradation of potential surface 
and ground water supplies, direct contact hazards to the 
publlC, and other long term hazards. 

11.0) ENFORCEMENT 

11.1) Hardage 1: 

ln 1979, EPA inspections of tne site indicated poor waste Management 
practices posing potential threats to public health and welfare and the 
environment. In September 1980, the u.s. Department of Justice (OOJ) 
filed 1 complaint on behalf of EPA in U.S. District Court in Oklahoma 
City, Oklahoma. Jhe complaint alleged violations of Section 7003 of RCRA 
and sought proper cleanup and closure of the site. The facility 
had ceased operations in early November 1980, before RCRA Interim 
Status Standards came into effect. 

In 19~2. OOJ and EPA amended the existing complaint against the 
facility owner and operator Royal Hardage. The complaint was 
changed to include allegations and requested relief under Sections 
106 and 107 of the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA). In December 198Z, the Court found that 
the site posed an imminent and substantial endangerment to public 
healtn ano welfare and the environment as defined by CERCLA Section 
106 and RCRA Section 7002. In August 1983, the Court granted a 
partial Judgment for over S2ll,OUO in response costs, which EPA had 
incurred t~rougn 1982, against Royal Hardage. 

Haraage filed for bankruptcy in 1983 and again in 1985, and EPA has 
never recovered its partial judgment. 

11.2) Hardage II 

EPA compiled tvailable records from the sites operations including 
daily and montnly site logs of wastes received, waste manifests, 
and dis~osa1 plans and records filed with the State of Oklahoma by 
generators and transporters of waste to the site. 

As 1 result n~·erous Potentially Respons1ble Parties (PRPs} were 
identified. : 1 December 1984, EPA mailed letters to Z89 of these 
PRPs reques:i· information about their waste disposal at the 
Hardage site 1er authority of Section 104{e) of CERCLA and Section 
3007 of RCRA 1 notifying the PRPs of their potential 11abil1ty 
for site clea• ~. As further information was gained, 1nfonmat1on 
request and nc ice letters were sent to additional PRPs 1dent1fted. 
At the presen· ~ime, over 400 PRPs have been identified. Various 
PRPs have gon· >ut of business or cannot be located; therefore, 
approximately 10 have been contacted. A number of these parties, 
have organize, nto the Haraage Steering CoMmittee (HSC}. The HSC 
has met with 1 ~ and OSOH on numerous occasions si~ce EPA's ftrst PRP 
meeting concer ng the site in January 198~. 
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Since the FS was on going at the time the PRPs were notified and 
CERCLA proga~ policy pre~iously did not allow PRP conduct of Rt/FS 
studies without a signed agreement to also implement the EPA selected 
remedy, the PRPs were not Involved in preparation of the FS. ln 
Hay 1985, EPA released the OSR documenting 1984 site investigations: 
&no HSC also obtained all EPA files on the site. The HSC has retained 
names & Moore and more recently ERM-Southwest to provide technical 
support In their dealings wtth EPA. 

ln July 1985 the Court administratively closed the 1980 case against 
Hardage, providing that the U.S. could re-open the case for the 
purpose of seeking appropriate relief until April 1, 1986, at which 
time the case would otherwise be dismissed. OOJ, on behalf of EPA, 
filed a motion on March Z7, 1986, to amend the tl1st1ng complaint 
ana add generators and transporters to the el1st1ng case. The Court 
ultimately denied the motion and dl~1sstd the case, providing that 
Royal Hardage c~uld be named for limited purposes in a subsequent 
case. 

On June Z5, 1986, OOJ filed a new complaint naming 36 generators 
and transporters of waste at the site, The complaint asks for 
performance of the EPA selected source control remedy, •atntenance 
of site security, conduct of 1 RI/FS for the •anagement of etgratton 
operable unit and any subsequent EPA selected remedy, and recovery 
of EPAs' past and future response costs. A status conference was 
held on September 3, 198n, and a second status conference has been 
set for January 7, 1987. 

12.0) COMMU~lTY INVOLVEMENT 

Due to the large number of PRPs for this site, the ~ajority of 
meetings, comments on the FS, and other external communication has 
been with these parties, Howe~er, attention has been given to the 
concerns of near site residents and other interested parties. 

When the draft FS was completed on February 20, 1986, 1 press release 
was issued announcing this fact, copies of the FS were placed tn 
repositories, and a copy was provided directly to the Hardage 
Steering Committee. The public comment period was from March 10-
April 15, 1986. A public meeting was held tn Chickasha, Oklahoma 
to answer questions and receive comments on the FS on March 20. The 
response to questions, comments, and concerns raised during this 
period is contained in the Res~~nsiveness Summary, Appendix C • 
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APPENDIX A 

CHRONOLOGY OF EPA SIT£ INVESTIGATIONS 

PRIOR TO 1984 
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EPA Sampling and Inspections of Hardage/Criner prior to 1984: 

June 27, 1979 

Inspector: Ralph Hawkins (EPA-Ada Branch) accompanied by Oklahoma 
State and County Health Department personnel 

Purpose: NESHAPS inspection due to asbestos disposal 

Result: Recommended Sampling of site 

Documentation: 7/3/79 memo, Hawkins to Charles Gazda (EPA-Dallas) 

August 15, 1979 

Inspector: S.C. Yin (EPA- Ada Branch) with other EPA and Sttte 

Health Department personnel 

Purpose: Obtain samples and inspect site 

Result: Nine soil, water, and waste samples taken, analyz~ for 
metals and organics; photos taken 

Documentation: 9/10/79 memo, Yin to Charles Gazda (EPA-Dallas) 

August 14, 1980 

10/26/79 memo ~illiam Langley (EPA-Houston Lab) to Oscar 
Ramirez (EPA-Dallas) transmitting analytical results. 

Inspector: Thomas Smith of Ecology & Environment (FIT) for EPA 

Purpose: Off-Site sampling 

Result: Three samples taken from off-site drainage pathways; 

analyzed for metals and organis; photos taken 

Documentation: 8/21/80 memo T. Smith to Charles Gazda (EPA-Dallas): 
9/23/80 memo William Langley (EPA-Houston lab) to William 
Librizzi (EPA-Dallas) transmitting analytical results 

l October 1 , 1980 

Inspector: S.C. Yin (EPA-Ada Branch) with FIT personnel 

Purpose: 

Result: 

Off-site sampling 

Thirteen (13) samples taken from off-site drainage and 
domestic -ater wells, analysis for metals and organics, 
phOtos taken 
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Documentation: lU/23/80 memo, Yin to William Librizzi (EPA-Dallas): 
10/lS/80 memo William Langley (EPA-Houston Lab) to 
Librizzi transmitting analytical results 

March 23 - April 8, 1982 

Inspector: 

Purpose: 

Result: 

August 16, 1982 

Purpose: 

Result: 

Jmre Sekelyhidi (FlT} personnel and other FIT employees 
for EPA 

Oet4iled on and off-site sampling of the site 

3/23-24/82, 29 samples collected; 
3/30-4/l/82, 6 domestic wells sampled 
3/30-4/2/82, 10 monitoring wells drilled, by Shepard 
Testing and Engineering Co., Inc. of Nonman, Oklahoma 
at loca~ions directed by Jerry Thornhill (Hydrogeolngfst, 
EPA-Ada Branch) 
soil borings and ~on1toring well samples collected from 
each ne~ monitoring well 

Ecology & Environment (FIT} for EPA 

Second sampling round for the wells drilled by FIT 
in March 1982 

10 groundwater samples collected 

1.'(1 

' 



I 
~ 

f 

E 
I 
E 
[ 

[ 

-
( 

F 
I 

l 
t 
~ 

F 

APPENDIX B 

LIST OF .POTENTIAllY RESPONSIBLE PARTlES 

lOENTlFlEO FOR THE HAROAG£/tRlMER Sll£ 
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710 A ~ETTER SQNITQTION 
711 AE<"-I!Z llt.wTC'iJR"" R~I\Tj:H. 
71~ ACI":E FENCE 
713 ADVA~CE ~AC~AGING 
714 AG~~~D, lN:O~~ORATED 
71~ ALTEC SOU~D PRODUCTS DIVISION 
716 A~ERICA~ AIRLI~ES, INCORPORATED 
717 A~E~ICA~ DISPOSA- SERVICE 
718 A•ERICAN FQq~ LINES, INCORPORATED 
719 A~E~!CA~ FUR~IT~RE ST~IPPING 
7c0 A~ERIC~N T~AI~ERS, INCtRPORATED 
721 A~OCO PROOU:~ION COMPANY I RESEARCM 
7'c A-ONE SIT & TOO~ CO~PA~V 
723 . ATLANTIC RICHFIELD COI"'.PANV 
724 A~<A~SQS ~ES~ CO~~ORATION 
72~ ARROW 7A~K TRUCK, INCORPORATED 
7c6 R~THU~ G. ~cGEE A~~ CO~PANV 
727 ASHL~~O CHE~IC~~ CO~PQ~V 
728 li~ON CO~::IO~QT!ON 

729 iEAUTV CRAFT TILE OF THE SOUTHWEST, I~C. 
7J1 ii.'Ioi'..EV I. s..;IToo~,- 1NCCR;I01A"':'£0 
732 80~ ~OCRE OlLWELL &E~VIC£ 
723 iO~DEN C"E~:CA~ DIV!SION 
734 PRITTAI~ ~~OT~ERS (NAPAl 
73~ I~OADwAV ~AC~INE & MOTOR SU~PLY 
736 ~RCw~ A~D ROOT, INCORPORATED 
737 iRO~I'..:Nu-F~RRIS INDUS!RIES, INCORPORAT~D 
738 i.&. & S. E~GINEERING COMP~~V 
729 CAPITOL G~!ASE CQ~PANV 
740 CATO OIL & G~~~SE 
741 c.E ..... ~~co 
742 CHAR~ES ~AC~I~E wORKS, INCORPORATED 
743 CH~OM ~L~OY DIV:SION 
744 CHRu~~~~ PLATII'..G CO~PA~V 
74~ CI~A~~ON MQ~UFAC~~~ING COM~A~V 

746 CITIES SERVICE OIL CO~~A'V 
747 CITY S~~V!CE 
746 CITY OF NQ~~AN 
743 C~AY70N P~ATING COMPANY 
7~0 CLYDE'S CAR~WRETOR SERviCE 
7~1 CMI CO~PO~A;IO~ 
7~2 CO~P~TITION AUTO~OTIV~ 
7:3 CC~OCO, INCOROORQTED 
7~4 CO~Su~lDATED CLEANING SERVICE CO~PANY 
7:5 CONTAINER COR~ORATION OF A~ERICA 
7~6 CORE LA~ORATORIES 
7~7 CO~NTV HOM~ ~EAT CO~PANV 
7~8 CRANE CARRIER CORPORATION 
7~9 GROS~V GROU~, McKISSICK PRODU:TS DIV. 
760 C~OWL MACHINE & HEAT TREATING 
761 CRJWN TRANSPO~T CO~PANY 
76~ DQL-~ORTH INDUSTRY, INCORPORATED 
7t3 DAVTO~ TIRE & RU~BE~ COMPA~Y 
764 DE~ PAINT ~A~UFACTURING 
7£5 DE~TA FAUCET CO~PQNV 
766 D~•TA TRANSMISSION 

THlS llST REPRESENTS EPA'S PRELIMINARY flNDlNGS ON THE lOE~ilTlES OF 
POTENTI~LY RESPONSIBLE PARTIES. INCLUSION ON THIS llSl DOES MOT ~.f\0001 ~~1:3 
CONSTITUTE A rJN~L DET£MlN~TIO~ CONCERNING THt LIABILITY OF ANY PARTY 
FOR THE HAZARD OR CONTA~lHATlON AT~T~E ~ROAG! SITE 
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7£9 CESOTA, INCO~PO~AT£0 
770 O~U~~E EAG~E REFINING LUeRICA~}S, I~C. 
771 DOvE~ CO~~ORA~JON 
77i DO~ C~E~ICA~ CO~PQNY 
773 DO~~TO~~ Al~PARK, INCORPO~A~~D 
774 D~lLLERS ENGIN~ & SUPPLY 
77~ OJ~A-C~RQ~E I'D~STRV 
776 EASO~ & S~IT~, WQSTE HAU~ERS 
777 EASON E'TE~~R!SES 
778 EASO~ OIL 
773 £. l. DUPC~T DE ~~MCURS 
780 ELTEX C~E~:CA~ RND SUPP~Y CO~PANY 
781 ENGI~EERING ENTER~RJSES 
78~ EQWIPM~~T RE~EWAL COMPANY 
783 ERNEST ST. C~AJR 
784 EUREKA TOO~ COMPANY 
78~ EVA~'S ELECT~IC SERVICE CENTER 
78£ FRA AERONAUTICA~ CENTER 
787 FI&ERCAST CORPORATION 
788 FINE CANDY CO~PANY 
78~ FIRST NATIONAL ~ANAGE~~NT COR~ORATIO~ 
790 F~INT STEE~ CO~PORATlON 
79! FORD GLASS P~ANT 
79a F~STER FEED & SEED 
792 FCSTzR SEPilC TANK C~~A~l~u 
794 FRED JO~ES ~A~JFACTURING 
79~ F~E~~A~~ CO~~ORATION 
79£ GARD~ER-OE~VER CO~PA~V 

797 G~~~R~- £-EC;RJC 
798 GE~EqA~ E-ECT~lC 
793 GENE~A~ TI~Z & R~~f~R 
800 GEO~~VSICAL RESEAqCH 
801 GLIDDEN CO~Tl~GS & RiS!~S CQ~PA~V 
80~ GL~~-LITE DrVIS<ON OF D~7C~ ~CV, I~C. 
803 GOOOYiA~ TIR~ & RUffER covp~~V 
804 GOVE~~AlR CO~~ORAilO~ 

80S GqOE\DY~~ ~RANS~OR-, l~CQRPORA~ED 

806 ~A~LicuRTON SERVICES 
807 ROYA~ ~. HA~OAGE 

808 MART INDUSTRIA~ DISPOSAL 
803 HATHCWAY l~'~STRIES 

810 HEL~ & WEAVER 
811 MEq~ETIC SWITCH, lNCORPQqATED 
812 HOLLEY CA~cU~ETOR 
813 INDUSTRIA~ UN:FORM 
814 INDUSTRIAL DISPOSAL SUPPLY, INCORPORATED 
815 INTERNATIONAL C~YSiAL ~ANUFACTURING 
816 JOH~ ZINK CO~PANV 
817 JONES-&LAIR PAINT COMPA~V 
818 ~ELS:V-HAYES 
819 KELT,ONICS CO~~ORATION 
8~0 ~ER~ ~cGEE, PRESIDENT 
821 KI•f~-L C~E~ICA~ CO~~A~V 

12: KO&E INCORPORATED 
1~3 Kc=o ~v 
814 LAWT J P~Ail~G CO~PA~V 
825 LEAC ilEGLE~, lNCOR~ORAi£0 

THlS LlST ~ 
POTENTIALLY 
CONSTITUTE 
FOR TH£ HAZ 

~ESENTS EPA'S PRELIMINARY FINDINGS ON THE lDENTlTlES OF 
ESPONSIBLE PARTIES. INCLUSION ON THIS LIST DOES HOT 
~!HAL D£TEMlNAilON CONCERNING THE Ll~BILITY OF ANY PARTY 
) OR CO~TA~lNATION~ T~ HARDAGE SITE 
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8.:.e. 
8~7 

80:.3 
8.3<• 
831 
8.!.? 
8~3 
8.34 
8:3~ 
B!E. 
837 
828 
839 
840 
84! 
e~z 

843 
8'4 
~4~ 

&loE,. 

647 
8t8 
84'3 
&~C• 

8~: 

&!.2 
8~~ 
6::4 
B~~ 

B!·E. 
B~7 

e~a 

6~'; 

BE.(• 
BE.l 
f~2 
BE.2 
BE.-4 
BE.~ 

8e.e. 
&E.7 
a e. a 
8€.9 
870 
87! 
872 
873 
874 
87~ 

87E> 
877 
878 
879 
8eo 
881 
ee::: 
B83 

L. & s. ~E~R:~3 co~~~~v 
LEEw~v ~OTCR F"EIG~TIC.L. ~OTOR F~EIG~~) 
M~RE~~~T CC~PCRATION 

:-lASTER ~OTO~S 
~ATERIALS RECOVERY ENTERPRISES 
McOO~~E~~ DOUG~~S 
McKESSO~ CHE~JCAL COMPANY 
MANWFACTURJNG MERCURY MARINE 
METRODLEX SANI~ATION 
MIKE ~O~~ONEY AERO~AWTICAL 
~O&IL CME~ICA~ COMPANY 
NA~EPLATES, INCORPORATED 
NATIONAL CAN CORPORATION 
~ATIONAL PACKAGING COMPANY 
NELSO~ ELECTRIC CO~~A~Y 
'EW5~~D~~ PRI,TI~G CO~~ORATIO~ 

'lC~-~5 ~A~~~~E CCRPO~AT:ON 
'C~~~~~. I~CORCORAT~D 
~O~T~~~c W"Q~Q~!DE ~!~~~~~! SEDV:CE !~C . 

. ~W C~~~~E CLA7IN~ 
O'~R:E~ PA!~T CO~POR~TION 

o:c:~~~-A~ C~E•JCA~ 

~~LA~:~P C:TY DISPOSA~ 
0~-~~0~A GAS I E-EC:RJ: 
C<~A~O~A CI~V COJ~Ty ~EA-~~ DEPART~E~T 

O~LA~C~A D!PQ~T~E~T OF RGq:c~~TUR! 
O~LAt-':;:>.~ ::>EPPRTI'E!\T 0~ CO~REC'!'lOI\; 

O<~A-C~A STA~~ DE~~~~~ENT OF HEA~TH 
O.K. Pjf~J5~I~~ CO~~Q~Y 

OKLA~O•Q ~~C-I~~ ~A~U~ACTURI~~ 

O.K. ~PTIO'A- 5TO~~YAROS COMPA~Y 

~.~. NA-~~A~ GAS :J~P~~V 
O.K. TP~~ SE~VIC~, I~CORPORATEO 

0.~. ~M~~S~0~7~TIO' CO~PA'Y 

CRAL ROrE~TS U~lVERSITV 
PA:;~ l'I.OUSTR:!S 
PQTTERSO~ SQRGE~T 

;::1..1QI:\v.AS:::Ai.. !..AE-5 
P~~~LIPS C•E•!C~~ 

P~I-Ll~S o~-R~~~U~ 

PD~~~L SA~:~QT!O~ 5ERV:CE 
PO~~~- ~~~VlC~ C~~~A~V 
PR~S?VTEMIA~ hCSPITA~ 

P~~s~:_!!E Cu~PC~~T!O~ 

P~VOR ~CU~D~V, l~C~~ooqA7ED 

~~~Ll: S~RVIC~ C~~~Q'I.V 

RA ~A~ c;RC~ITS, I~:O~~O~~·ED 

qQ.'IJ~Y P_i...l 0 
~EAG~~T C~E~ICA~ & RESEA~C~, I~C. 

R~D f~-L ~OT:~ F~~I~~T 
ROC~~~~~ I~TEq~~ilONA~ 

R~C~~ "LL IN7E~~ATlC~Ai.. CO~CO~Q7IO~ 

RCOCC I~CO~~~RA~EO 

R~T~) ;~~j0~~7 I~~ 

&T. A !~O~Y H05;::1lTAi.. 
S. &5. ,._A-:-:~3 CQ".;:">Q~Y 

&A~TA =~ RAILR~AO 

THIS LlST RE 
POTENTIALLY 
CONSTITUTE A 
F(IR THE HAZA 

ESENTS EPA'S PRELIMINARY FINDINGS ON THE IDENTITIES OF 
SPONSlBLE PARTIES. INCLUSION ON THIS LIST DOES NOT 
INAL OETEMINATION CONCERNING THE LIABILITY OF ANY PARTY 

OR CO~TA~INATION At .;HE <ti/..RDf..GE SITE 
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ac- SCA S~~v:CES 
88~ &~~~S A~:o CE~-ER 
~3£ SE'~qy ~A'~~A:7~~I~G 
SS7 SE~.,.ETE:., INCORPOI;A~EO 
a~~ S~~J!C~ P~:~T ~A~~~QC7~~I'G C~~~A,V 

ee~ s~P~:.E~ ccq~~;~7Io~ 

e90 S~E;~:~-~I-~IA~ CO~~A~V 

S'S: 
e .. -
E:'31 
e-;.~o 

e-= .. 
ese.. 
837 
8~6 
8'39 
9CIO 
901 
9C•~ 

90~ 
~~·.It 

90~ 
9(1E,. 

9(•7 
9C•8 
909 
91C> 
911 
912 
91::! 
Slit 
91~ 
916 
9!7 
9:S 
9!9 
'?ll.."' 
921 
9:.c.: 
923 
9~4 

9.:~ 

9~6 
927 
929 
9C:9 
93() 
931 
91a-
933 
924 
935 
9~6 

937 
9!8 
9!9 
540 

£~Y lo.!'rC.., 
SC~v!~~ ~A~~~ACTW~I~G CO~PA~Y, INC. 
SOO'\Eq ::'QR~ 

S~C~E~ c:~ P~:c~ SERVIC~S, 1NC01~~'ATED 
SJu~~t~~ ~I~LS COU~TRV C~~e 

S~~~~ P~A!R:~ CDN57R~c::o' 
SO~:~~ZST E~E:TR!C CC~PA~V 

5~~~~~!57ER~ s:it:. RO~Ll~G DCO~ CO~~A~V 
SO~T~~~Si W~ITED I~O~STRIES 
S~~~~V VICK£~ CO~P~~V 

s·A~ ~A¥.SEV CO~~ANY, INCCRPOR~:Eo 
S~P~OARO C~E~ICA:. CC~PANV 

STA~ ~A~~~~CTURI~G CO~PANY 

STEE:.CRA~T, I~CO~~~~A~EO 

STOR~ P~ASTICS, INCORPO~RTED 

S~~~:::T I ASSOCIATES 
&U'II GAS 
TEXA:~. I~CO~PORA~!D 
TEXAS I~STRU~ENTS 

TEX PRODUCTS, INCORPORATED 
THE ~UC~ET SHOP, lNCO~PO~RTED 
S~MuE~ R~r~RTS NO~~E FOUND~TIO~, INC. 
TI-'O~RS & f<ETTS 
T~C~~SD~ HAY~Aqo C~E~ICAL CO~PA~Y 

~~ITEO s-ATES AI~ FORCE 
T~:~ONETICS CO~~Q~Y 

TO¥ f<RO~~·s OPTICA:. 
TOX 
T~:C:S O~ILLI"'G 
T~~TS & SON 0~ O~LA~O~A 
U~ARCO co~~ERCIA~ PR~OUCT 

~NIROY~L :tR~ CC~PANY 

U~!T PARTS, &ORG-~A~NER CO~PANY 
LJ\IlTE!> FOA~ 
U~lTEO PLATI~G ~0~~5, lNCORPORATEO 
U~lvE~SA~ OIL PRO~~CTS 
U~:VERS!TV 0~ OKLAHO~A 

UNIVE~SITY 0~ O~~~~O~R 

UNIV. 0~ O~LAHO~A HEALTH &CIENCE CENTER 
UNlV!~S!TY 0~ OKL~HO~A 
CC:.ONE~ MARY FE~TS 
U.S. CORPS 0~ ENG!~EERS 
U.S. D~PA~T~ENT OF ENERGY 
U.S. PO~LUTION CO~TRO~ 
U.S. PO:.~UTION COt TRO~ 
VET~~Q~S AD~INIS~ ~TION 

~AYI'IIE CI~CUIT 
WE~cu 01~ CO~P~\IY 

WES~ER'II ELECTR!C c 1"'PA-.:v 
WES7::R~ EXTRA:T !'P~ •U~ACTU~!"'G CO~P~"lY 

THlS tlST REPRESENTS EPA'S PRf 
POTENTIALLY RESPONSIBLE PART!( 
CONSTITUTE A FINAL DETE~lNATlC 
FOR THE HAZARD OR CO~TAM;NATIC 

!HlNARY FINDINGS ON THE JOENTJTlES OF 
INCLUSION ON THIS LIST DOES NOT 

CO~CERNING THE llABlLITY OF ANY PARTY 
~T. THE,.HARDAGE SITE 
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~ESTI~~~:~SE E~Ec~qlC CD~~oq~-10~ 
~EYER~~~~S!~ CC~~'~V 
~I~SO~ OO~~~~~E SE~VICES 
lo.I.J. :..~"'~!~TO'Iol 
loJC_UEql!'IE ;JIPE 
2 c-::e;: \! I . ...;o: .. :s·· ::n ::s 
OK~A~~~A G~AO~ICS 

U.S. S~A~l ~USI~£55 AD~INIS-~A·lo~ 
GEII.:ERA:.. IIIOTOqs 
SlP~~I OR LI '\iE~ 
0.~. ~EM~RIA~ HOSPirA~ 
JIM'S S::PTIC SERV:CES 
A-A E~E~GE~CY PLU~~ING 
RIV,qSIDE INDUSTRI~S 
WASTE 11\A~AG~MENT 

IN-E~~ATIO~A:.. SYSTE~ I CO~TROL 

P.A. l~DWSTRIES-PO~A~ 11\ANUFACTURI~G 
AMAX, lNCO~PO~ATtD 
~ASTE ~Q~AG~ME~T, I~CORPORQTED 

SA~O~~A~ SE~VIC~ 

CQSTEq FE~O & SEED CO~PANV 
JOC ull EXP~~~~iiO~ CO~PA~Y, !NC. 
A~~:EO ~AI~· COR~uRATION 

~0~~-~~q~Eq CO~~ORATION 

CLI~~co, !~coqpo~A~Eo 

~C~EY~r~L co~~A~Y 

:D~K ~~i~T A~O V~q~:S~ CO~PANY 

94~ 

940:: 
942 
S4.c. 
94:i 
'34& 
947 
948 
949 
9:10 
g::;~ 

9::;a 
9::;2 
9:14 
9::;::; 
9:56 
9::;7 
958 
9::;9 
9E.O 
961 
9E.2 
963 
95.4 
se.::; 
9E.6 
SE.7 
9E.S 
9E.9 
C:.70 
Sl71 
972 
sn. 
97.C. 
97::; 
97c 
977 
978 
C:7'3 
980 
961 

C~E~I~A~ ~EA¥A~ ~A'K LI~ES, INCQ~PO~A;EO 

O:A~~'~ P~INT CO~PA~Y 

E:XX~~ C~E~l:A_ co~~A~V 

~. ~. GRAC~ & CC~CA~Y 
GUL~ S7A7ES PAl~~ CO~PA~Y 
RA_P,-1 LOW~ 
¥QS~A :o~~CqQTlO~ 

N~~CO CHE~ICAL CO~;JANY 

T-E O·~~I::~ CCR~O~ATION 
P, P, G. JN(')LIST~T(!,; 

R~L:A~C; U~lV;RSA~, lNCu~'ORATEO 

RJ~~ A'D ~AAS TEXAS, l~CO~PORATEO 
~:TCO CHE~ICAL Cu~PANY 

TRIA~GLE E~GINEERING COMPANY 

THJS LIST REPRESENTS EPA'S PRELIMINARY FINDINGS 
POTENTIALLY RESPONSIBLE PARTIES. INCLUSION ON 1 
CONSTITUTE A FINAL OET[KlNATlON CON:ERNJHG THE l 
FOR THE HAZARD OR CO~TA~lNATION .. Ai T~ HARDAGE : 

~ THE IDENTITIES OF 
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APPENDIX C 

COMMUNITY RELATIONS RESPONSlVNESS SUMMARY 

ON THE SOURCE CONTROL FEAS181L1TY STUDY 
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ON THE SOURCE CONTROL FEAS18TL1TY STUDY 

HARDAGE/CRINER SUPERFUND SITE 

MCCLAIN COUNTY, OKLAHOMA 
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COMMJ~lTY RELATIONS RESPONSIVENESS SUMMARY ON THE 
SOURCE CO~TR~L FEASIBILITY STUDY 

HAR~AGE/CRINER SITE 
MCCLAHi COUIITY, OKLAHOMA 

This document summariz!s public comments and Env1ro~enta1 Protection 
Agency (EPA) re~ponses to questions and concerns raised dur;ng the public 
comment period. The responsiveness summary 1s divided into four sections: 

1. Overview 

11. Activities to i11icit input and address tonterns 

III. Summary of public comments ano EPA response, and 

IV. Remaininy concerns 

tr.OOOJ J 
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I. OVERVIEW 

At this time, the Environmental Protection Agency (EPA) is presenting its 
response to comments on the Source Control Feasibility Study (fS} prepared 
for the Hardage/Criner site. EPA has not yet selected its preferred 
remedy but has develoved four remedial alternatives which it believes to 
be cost-effective plans, meeting all applicable or relevant and appropriate 
federal reQuirements for protection of public health end welfare end the 
environment. 

This site is being managed through the EPA enforcement program. As such, 
EPA will make a decision on the •baseline• remedy which 1t feels to be 
acceptable. EPA will then negotiate with private parties believed liable 
for the site in an effort to achieve voluntary cleanup of the site. Jn a 
parallel manner, EPA is pursuing direct enforcement action under Section 
106 of the Comprehensive Environmental Response Compensation and Liability 
Act of 1980 {CERCLA) and under Section 7003 of the Resource Conservation 
and Recovery Act of 1976 as &mended (RCRA). 

When a remedy is proposed, EPA will be seeking public comment. Only 
after this comment period will EPA make it's final remedy selection. 

1b1 
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11. B~CKGROUHO ON CO~MUNlTY lNVOLVEMENi AND CONCERNS 

Major Conctrns and lssues 

One of the major concerns at the Hardage (Criner) hazardous wast! site is 
evidtnce from monitoring wells of migration of contaminants from the site 
and contamination of residential wells offsite. The North Criner Creek 
alluvium it the primary aquifer of concern, 

Deteriorating conditions at the site (i.e •• continuous seepage from the 
pits. exposed barrels from the mound. etc.) and inadequate barriers to 
retard migration, have given rise to concern for potential surface and 
groundwater contamination, 

Activities to Elicit Public Input and Address Concerns 

EPA has kept members of Congress, 'swell as ot~er elected officials and 
citizens informed of meetings, plans. and alternatives under 
consideration, Elected officials and citizens were notified prior to 
start of the Remedial Investigation and Feasibility Study (Rl/FS) procPss. 

Ten families live in the immediatt v1c1n1ty of the site. tach family was 
interviewed by representatives of the Oklahoma State Department of Health 
(OSOH) and the EPA to ascertain their concerns and feelings about the 
site. Primarily, these citizens' concerns centered around contamination 
of the groundwater, which was originally discovered 1n the mid 1970s by 
the State of Oklahoma in ons,te monitoring wells. Since that time, EP~ 
and OSOH have expended considerable joint effort and resources to dete~ine 
the nature and extent of the contamination. Royal N. Hardage, owner and 
operator of the site, was sued by the United States in Septembtr 1980, 
seeking tnvestigatio~ and clean up of the site. Although the United 
States estaclished it's case and won a partial judgement against Royal 
Hardage, it was unsuccessful in obtaining site clean up, in largt part due 
to Mr. Hardage's bankruptcy. The U.S. Government filed suit in June 19R5 
against 35 companies believed to be responsible for public health threats 
posed by the site, seeking performance of remedial actions and further 
studies as directed by EPA as well as reimbursement of all Superfund 
costs incurred, which is more than Sl.4 million. 

A press release annou~cing the end of the Feasibility Study, start of the 
pucltc comment period, and a public meeting, was issued by EPA on rebruary 
24. 1986. Copies of all formal documents concerning the site were placed 
in five strategic repositories for the public to review preparatory to 
ma~ing their comments. Preceding the public ~eeting held on March 20, 
1986, EPA briefed the mayors and other city officials of both Chickasha, 
Qk;ahoma and Purcell. Oklahoma. At this briefing, EPA reviewed past 
ac:- ions and ongoing and future planned site activities. 

.. . ... 
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SU~~A~Y or PUBLIC COM~ENTS RECEIVED DURING 
THE CQMU~NT PERIOD AN~ EPA RESPONSE 

The ~ubiic comrr.ent period on this FS was from March 10 throug~ April 15, 1986. 
The FS was placed in repositories and provided to the Hardage Steering Committee 
(HSC) on February 25, the day after 1 press release announced the end of 
FS. activities. A March 20, 1986, public ~eeting was attended by approximately 
seventy peo~le, nine or whom made st)ttments. Fourteen sets of written comments 
were received, consisting of over ZOO pages. These comments wer, received 
from: 

l) B&F Engin~tring - for ~eyerhauser 
2) Gardere & Wynne- for L&S Bearings, Rotex, and Tr1bonetics 
3) Hardage Steering Cpmmittee- a PRP group representing 135 parties, 

submitted their own comments as well as those of three consulting firms 
retained by the HSC: Dames & Hoore. ERH-Southwest. and HOK Consultants 

4) Hildebrandt Tank Service 
5) Hill & Roobins- representing U.S. Pollution Control. Inc. 
6) The Hardy Horton Family 
7) Hunton & Williams - representing Oklahoma Gas & Electric. comments 

endorsed by AT&T 
8) Kerr McGee 
9) league of Wome~ Voters 

10) RaJeanna Mayo 
11) Oklanoma Center for veterans Rights 
12) Pat Shepherd 
13) Thompson & Knight - representing Firestone 
14) Glenn Webb 

Comments were also received during the public meeting from the following 
parties: Glenn Webb, Kinnan Goleman {for HSC), Neal Garrett, Tom Smith, 
Rooerta Olef1ela, Linda Wall, Faith Hurley. Ben Kalas (for KWCL news) and 
Mark Fox. 

After analys1s of the co~ents, it was decided to organize the responsiveness 
summary into seven sections, each dealing with comments on a specific 
subJeCt. Tnese seven categories are: 

A) Adequacy of data, 
8) Operable unit approach, 
C) Compliance with the NCP, 
0) Feasibility Study process, 
E) Opportunity for public participation, 
F) Rec~endation for additional study or 1nteri~ r~dial Measures; and 
G) Other comments 

1~3 t f 0 It 0 1 ~l 11: 
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A) AOEQUACv OF (XJSTING DATA ON iH[ HARDAGE/CRINER SlTE 

SeYeral commenters suggested that existing data is inadeQuate to fully 
characterize the site and deYelope a penmanent and cost effective remedy. 
Based on the volume of comments, it appears that either the consultants 
which these indiYiduals employed are not fully aware of the amount of 
existing·data or that a substantial difference of opinion ex1sts between 
EPA and the Hardage Steering Committee (HSC) as to what would constitute 
•adequate data•. EPAs •Guidance on Remedial Investigation under C£RCLA• 
indicates in Section 7.2.3 that the extent of investigation should not be 
~ore than is •necessary and sufficient" to satisfy site-specific objectives. 
Such objectives were defined early by EPA and are documented 1n the November 
1983 work plan prepared by CH2M Hill. In the case of a source control 
action data must be, and in tfiis case is, adeQuate to establish the degree 
of containment of the waste materials with reasonable certainty. The data 
must also allow developement of feasible alternatives for remediation of 
the site, screening of these alternatives, and ultimately selection of an 
appropriate cost-effective alternative for reme~ial action. As 1n any 
engineering nr scientific study, 100~ of the a··!ilable data could never be 
gathered. As more and more is learned about the s1te, further data gathering 
efforts will become l~ss productive and of l~ss value 1n providing n~w 
1nfonnatton and more ouplicative of previous studies. At this point, the 
Agency believes that sufficient knowledge of the source areas of waste and 
their current state of containment does exist to allow decisions bastd on 
fact and sound engin!ering principles (not on assumptions or conjecture) 
to be made as to the approvriateness, feasibility, and cost effectiveness 
of a range of source control remedial alternatives as requirtd by the 
hational Oil and Hazardous Substances Contingency Plan (NCP), 50~· !!i· 
47950, NoYember 20, 1985. 

The level of data gathering suggested by some commenters indicates confusion 
about the purpose of an FS and the preceding investigative efforts. The 
data gathered prior to remedy selection on a Superfund site is not intended 
to be so complete as to allow preparation of detailed design for each 
remedial alternative or tYen for the remedy selected. For example, 1t 
would make no sense to collect the extensive data required to design four 
remedies when only one will be selected. The data only needs to be sufficient 
to determine the most cost-effective feasible remedy protective of public 
health and welfare and the environment, not inconsistent with the NCP. 

Several commenters· pointed out what they believed to be data gaps 1n EPA's 
chara~tertzation of groundwater hydraulics and other contamination outside 
the source areas. Since a separate Rl/FS is planned to spec1f1ctlly address 
this. the second operable unit, the comments are nottd for future reference 
in deYelopment of tl1e workplan for the second operable unit (Management of 
M1gration) Rl/FS. 
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Response to specific questions and comments regarding t~e adequacy of 
aata lS proviaed below: 

Comment: Certain data indicate that the bedrock may be fairly impermeable 
and caple of preventing waste migration, specifically: the 
yield of water from interceptor wells installed by the operator 
are low, as reported tn the FS; the packer permeability tests 
conducted by EPA contractors in 1984 indicate the permeability 
of bedrock is very low, less th&n 10·7 e•/sec. 

Response: It should be noted that the packer tests indicated prrmeabilities 
were less than 8 x 10·7 em/sec. Packer tests, when conducted 
properly and under favorable eond1t1ons, can provide an indication 
of the permeability around the well bore. This does not 
necessarily reflect overall permeability of the bedrock or 
the ability _of seepage to move rapidly through joints. The 
intact bedrock, especially shales, at this site aay have 
hydraulic conductivities on the order of 10·1 em/sec. or 
less. However, EPA believes secondary penneability (fractures/ 
joints) rather than porosity, characteristics have allowed 
existing contaminant transport. As stated tn the FS, the 
results of site packer permeability tests would not have been 
significantly affected by thin, occasional layers w1th hydraulic 
conductivities on the order of 10·1 to 10·3 em/sec or an 
occasional tnin fracture. This statement 1s based on estimations 
of the water loss through 1 thin pervious layer within the 
packer test sections. Based on the tests conducted at the 
site, such a layer would not result in sufficient water loss 
during the test to result in In overall hydraulic conductivity 
of greater than 10-7 em/sec, but would allow conta~inant 
migration at relat)vely high velocities in these secondary 
channels. 

As discussed in the FS, difficulties are inherent tn monitoring 
groundwater quality in a fractured aquifer. The absence of 
c.ontam)nation in a single well, for example, cannot be taken 
with any confidence to mean that contaminants have not reached 
that general area. This is apparent when one considers the 
relatively minor area intersected by 1 well bore as compared 
to the areal and vertical extent of the aquifer which this 
well would be intended to monitor (a six inch well bore with 
1 twenty foot long screened-sampling-section aight be placed 
hundreds to thousands of feet from other wells and represent 
the only data on this section of the aqu1fer). When groundwater 
flow occurs through preferential channels, as at Hardage, the 

... . ... ~. 1111/llll/1' 
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interce~tion of contaminated flow pathways is largely reduced 
to a matter of chance. The consistent presence of contamination 
in the maJorit) of wells spaced over a wide area carri~s 
great weight in proving the aquifer to be contaminateM; and 
such a situation is correctly taken to represent contamination 
of the entire area monitored by the contaminated wells. 

The yield of the Hardage Wells was reported incorrectly 1n the FS as 
one barrel per day. The yield, as stated by Royal Hardage in a 1980 
deposition was in fact 25 barrels per day for tach of two wells. 

Comment: The groundwater contour ~ap presented 1n the FS was developed 
with data from different zones. This ts not a correct 
procedure since deeper bedrock ~ay be hydraulically confined or 
vertical gradients may exist, making contours developed in this 
manner deceiving. 

Response: The Bison and Purcell Formations are undifferentiated at the 
site, comprising a single unconfined hydrogeologic unit; and 
present data indicates the bedrock 1s hydraulically connected 
in the vertical direction and in communication with the alluvium. 
Therefore, the use of all water level measurtments at the site 
1n preparing the ground-water contour Mtp presented in the 
FS is only subject to errors caused by vertical gradients. 
Vertical gradients in ground-water do exist and do influence 
the phreatic surface obtained from monitoring wells installed 
to various depths. During the investigation for the second 
operable unit, nested wells will likely be installed to further 
evaluate vertical gradients at the site. Based on this information, 
a refined contour map may be devtloped. Overall, this only has an 
impact on the second (management of migration) operable unit. 

Comment: Data from waste characterization holes drilled through the 
sludge mound and main pit suggest that vertical barriers to 
seepage eliSt beneath these areas. 

Response: Some data, when analyzed in a cursory manne~, could indicate 
barriers to seepage exist below source areas. However, the 
observed vertical migration of contaminants and their lateral 
spread into areas where no other pathway could exist but 
through groundwater transport overwhelmingl! 1ndicates that 
vertical barriers do not prevent susbstantial releases of 
contaminants from the shallow to the deeper groundwater. 
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The vertical extent of contaminant migration has not been 
defined, neither have the vertical flow gradients that would 
induce such migration. Such information is needed to fully 
characterize site hydrogeology and adequately develope and 
evaluate renedies. 

Vertical migration of contaminants through the bedrock to depths 
greater than CO feet has been documented to the east, southwest, 
and directly beneath the source areas. The information obtained 
from the waste characterization (WT) holes does fndfcate vertical 
contaminant migration beneath the source areas, as discussed fn 
the response to latter comments. ln addftfon, ground-water 
contamination found in wells EW-01, BW-01, BW-04 and GTW-03 
indicates contaminants in ground water at depth. In each of 
these wells, the well screen interval was placed beneath the 
phreatic surface measured at the well location, thus contam
ination found at these well locations are beneath the surface 
of the ground-water t&ble and confirm vertical migration. In 
addition, several wells and exploratory boring locations were 
installed adjacent to deeper wells. Although these were not 
specifically intended to constitute nested wells, information 
obtained from these locations indicates a gradient from shallow 
to deep groundwater. 

Piezometric levels of groundwater were ~asured 1n January 
and aren't representative of the entire year due to seasonal 
fluctuations. This limited data cannot indicate to what degree 
wastes in the source areas are beneath the water table. 

EPA agrees that the levels ~ay represent a low as compared 
to the rest of the year. However, relative levels and the 
shape of groundwater contours and flow directions likely 
represent an annual average and are consistent with those 
developed by earlier investigators (Baker & Burns, 1980; Kent, 
1982). Seasonal fluctuations could be better defined in 
further studies. 

Geologic cross-sections were not compiled. Such sections 
could aid in analyzing site geohydrology, and are 1 tool 
conrnonly used to perform such 1nalyses • 

The bedrock consists of shales, •udstones, and sandstones 
which are deposited 1n d1scont1nous layers. These layers 
grade gradually back and forth from one rock type to another. 
Since this gradation occurs in three dimensions, the classical 
concept of a well defined sequence of horizontal or consiste~tly 
dipping beds which allows tracing tndivtdual layers of the 
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sequence from one borehole to the next is not applicable. 
As a result of this graded lithology, EPA could make only 
limited interpretations and would have had virtually no 
confidence in cross-sections compiled with data from these 
or any other bedrock borings. For this reason, cross-sections 
were not refined or published. 

Comment: The site may not be suitable for locating a landfill cell in 
compliance with RCRA Part 264 regulations: and data is 
inadequate to make this determination. This should have been 
considered before retaining the On-site Disposal Alternative 
through fi~al screening. 

Response: EPA believes the existing data indicates that the site is 
suitable for placemtnt of 1 RCRA vault; and further study 
will be conducted for design should this alternative be 
selected, Due to the widespread contamination on-site, low 
levels of residual contamination will remain tn the soils 
over which the landfill would be constructed. A questions 
was raised by one commenter as to the potential problems of 
monitoring for leaks from the landfill cells, that is, if 
contamina~ion were seen in ~onitoring wells questions could 
arise as to whether it is coming from trace landfill's liner 
systems. It is EPA belief that monitoring 1n a possibly 
contaminated environment will not present insurmountable 
technical problems since: {1) The vault will have an interior 
detection system capable of detecting any leaks before they 
enter a contaminated zone; {2) the vault will be above the 
groundwater table, eli~inating potential up-flow of contam
inants into the interior detection system; (3) regular 
monitoring will likely be required for any remedy, and lor.g 
term water quality trends could be established, allnwing 
significant leaks from the exterior liner to be detected. 
The site is located over several thousand feet of sediments 
and is not prone to earthquakes. The area of the site considered 
for locating a landfill cell is far above the 100 yPar flood 
and also above the probable maximum flood. Thus, the site 
meets the requirements set forth 1n 40 CFR Section ?.64.18. 

Comment: The geometry of waste fill is not defined. Without such 
data, it is not possible to adequately evaluate any alternatives 
or aetermine either the Feaib111ty 1n in-situ containment or 
the need for excavation of the source areas. 
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Response: The base of pits excavated during site operations and later 
backfilled is defined by depositions of the operator Royal 
Hardage and confirmed by test holes in these source areas. 
The borings show bedrock at consistent elevations of about 
1109 and 1093 feet mean sea l!vel (HSL) beneath the 
main pit and sludge mound respectively, thus defining the 
base of the pits. Magnetometer surveys have located substantial 
drum concentrations In the drum mound and along t~e west side 
of the main pit, also confirming early site inspections and 
the Hardage depositions. 

Comment: A Quality Assurance plan was not prepared in accordance with 
the NCP. As such, the accuracy of the dtta and the ~thods 
of dlta collection are quest1~nable. 

Response: The Quality Assurance Project Plan (QAPP) 1s included as 
Appendix A to the May 1985 Data Summtry Report. This 
QAPP meets all the requirements of the NCP (1982 edition), 
including concurrence on the plan by the Regional OA officer. 

Comment: Sampling from three test holes 1n the sludge mound fa1led 
EPA's requirements for QA/QC. This leek of data prevents EPA 
from making decisions on the dispos1t1on of the Materials 
since it tan make no judgement on 1t's potential threats. 

Response: After completion of the Feasibility Study, EPA's Houston Lab was 
asked to review the data. The principal problem ~as that lab 
reporting sheets indicated the units to be parts per million 
(p~m). Summing the various constituents indicated certain 
samples with a sum greater than a million ppm, indicating 
an obvious error. The Houston Lab's reYiew showed that the 
units were incorrectly reported and in reality should have 
been parts per billion (.2£!?_) rather than pQm. This has 
corrected virtually all problems with thrs-Qata set. 
The Houston Lab review is documented in an August 1986 letter 
f~om Bill Langley (EPA-Houston) to 8ob Davis (CHzM H1ll
Oa~1as). 

Data also exists from previous sampling of the sludge mound 
and in some cases for wastes disposed there. ln addition. 
the types of wastes disposed 1n the sludge •ound are known 
for the most part to be: styrene tars; drummed aresenic and 
cyanide; PCB contaminated equipment; end sludges from oil 
recycling, the analysis of which showed extremely high levels 
of lead and pheno1 as we11 as over 50 ppm of PCBs; and a 
composite of all other wastes disposed 1t the site as 1 
result of cletn-out of the •a1n pit. Samples taken in 1982 
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from the surface of the sludge mound indicated PCB-1260, 
ltad, chromium, anthracene/phenanthrene, dichloropheonol, and 
other heavy metals and synthetic organics. 

Comment: Poor well drilling techniques may have resulted in cross-con
tamination of some monitoring wells and waste characterization 
holes; thus the results May not indicate deep contamination 
of so11 and/on groundwater. 

Responses: Discussion 1s made regarding the contamination found 1n the 
waste characterization holes (WT) beneath the source areas. 
lt is suggested by the commenter that only trace levels of 
contaminants were detected 1n b~rock samples beneath the 
pits and that they are •probably associated w1th inadequate 
sampler decontamination ••• or laboratory contaminantsN. As 
presented in the Data Summary Report, EPA (1985), r1nsate 
samples tlken from the sampler after decontamination did 
indicate a few contaminants at parts per billion levels 1n 
addition to laboratory contaminants. The contention by some 
commenters is that bedrock contamination beneath source areas 
was mainly the result of sampler and laboratory conta~ination; 
however, this is not substantiated by overall sample analyses. 
Consistently, compounds other than those found in the rinsate 
and laboratory blank samples were found tn bedrock samples 
beneath the sources. In many 1nstances, these compounds had 
concentrations in the parts per million range (orders of 
mas"itude higher than that shown in blanks). In addition, in 
several holes, compounds were found in the underlying bedrock 
samples which were not found in samples taken within the 
source area nor 1n r1nsate or laboratory blank samples. 
These compounds are however components of wastes known to 
have been disposed at the site. The obvious conclusion here 
is that the wastes were not, as the commenter suggested, 
carried down the borehole by careless sampling procedures, 
nor were the compounds 1ntroducted 1t the lab or at any time 
after the samples were collected; rather the contaminants are 
in fact, as EPA has previously stated, at depth beneath the 
source areas and represent the result of actual waste migration 
vertically out of the waste pits and into underlying sediments. 
In waste characterization hole (WT-006), the results of the 
analysts of the composite sample comprised of samples from 
28,33 and 38 feet showed very few volatile compounds; however, 
the sample taken at 43 feet snowed many mort vol1tile compounds 
present. EPA believes this pattern of contamination is more 
indicative of vertical migration through the b~rock along 
secondary penmeab11ity features than the result of trace 

180 AHUIIOlgJf .. .. ~ 

I 



I 
I 

l 
t 
I 
f 
r 
[ 

[ 

r 
I 

[ 

C-13 

conta~ination on sa~~ling tools, Well GTW-03 showed contamination 
in groundwater as dld the nearby BW-04 well; however, analysis 
of borings taken from GTW-03 showed no contamination of the 
overburden, thus precluding contamination of this well during 
con!.truction. 

(For further discussion, refer to a previous comment 
on vertical migration of waste page C·B). 

Comment: No data exists to support EPA's contention that a hazard exists 
from air on the site. 

Response: EPA recently sent its Emergency Response Branch (ERB) to the 
site for purposes other than air monitoring; however, this 
was also done while on-site, sampling with a photoion1zat1on 
unit showed readings less than 1 ppm in air. lt has been 
observed that odors are much worse on-site in wet weather 
than dry wheather-when ERB visited the site. At this time, 
EPA must reply that it has no dat& which 1nd1c&tes an &ir 
hazard from organic vapors exists on-site at this ti~e. It 
is entirely possible however, that deteriorating site conditions 
could pose thre£ts by this taposure pathway. 

Comment: Use of area grou~dwater is not adequately assessed to determine 
the need for remedial actions. 

Response: Tnose groundwater supplies with the potential to be immediately 
affected have been considered. Other supplies which could 
ultimately be impacted as wastes migrate farther from the 
site will be assessed in detail during groundwater/off-site 
studies. 

Comment: The groundwater pathway of contamination transport off-site 
has not been sufficiently defintd. The potential for 
grounawater contamination has bten cited as one factor 
requiring remedial action, yet it's potential impact have not 
been adequately assessed • 

. Response: Pathways of groundwater contamination transport were only 
considered insofar as they tndtcate a general tnabll1ty of 
the bedrock to provide a reasonable degree of containment of 
wastes tn the source areas. The presence of contamination tn 
the alluvial aquifer of North Criner Creek and the route of 
transportation from the source areas are by and large irrelevant 
to the question of the adequacy of barriers beneath these 
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source areas several thousand feet away. EPA still believes 
that conta~ination of this aquifer has resulted fr~ c~bined 
runoff and su~-surface transport. The question of which 
pathway has contributed what to current contamination is of 
only acaoenic i~portance, since significant subsurface migration 
has occurred in this and other directions, and contamination 
of tne alluvium by th1S method will continue or began to occur 
until the sources are exhausted. 

Comment: Source areas may exist which have not yet been identified. 
lf this ts the case, then the source control FS is inc~plete. 

Response: Sufficient information on the operating history of the site 
is available from Oklahoma State Oepartaent of Health (OSDH) 
1nspections from 1972-1980 and from the operators depos1tions 
to confirm that Hr. Hardage made efforts to consolidate wastes 
in the matn_pit/drum mound and sludge mound. Site samplings 
and recent inspections give no reason to doubt the belief 
tnat the major concentrations of solids, sludges, and drummed 
wastes are located in the three principal source areas 
adoressed by EPA in 1ts FS. 

Even if other major source areas dtd exist, 1t wou1~ not 
preclude EPA from addressing the drummond, main pit, and 
sludge mound as a single operable unit, The NCP provides 
no such constrainst on what must be included 1n an operabl~ 
unit or on how many operable unit~ a s1te ~ay be divided 
into. 

Comment: Background quality of groundwater has not been determined. 
Without knowledge of background concentrations of chpmicals 
or elements, it is impossible to determine if the site is 
contributing the compounds or if the levels are naturally 
elevateo and unrelated to the site. 

Response: The background levels of synthetic organics (such as solvents) 
in tnis rural area is essentially zero with the possible 
exception of pesticides from agricultural application, and 
trace levels of natural phenol in groundwater. The background 
levels of inorganic~ will be fully addressed in the Management 
of Mi9fation Rl. 

Comment: The extent of groundwater contamination has not been adequately 
defined; and no plume has been shown to emanate from the 
source areas. As a result, it is prpmature to determine that 
groundwater contamination requires any remedial action. 
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Response: Great difficulties e~ist in monitor1ng a fractured aquifer 
where m1gration is along preferential channels, and where a 
heavily contaminated zone might lie within a few feet of an 
apparently clean monitoring well. This characteristic makes 
the classical conce~t of a contaminant Mplume" misleading and 
inappropriate for describing migration patterns at this site. 
In future stJdies, EPA will undertake to delineate the plume 
present in alluvium of North Criner Creek, further define the 
lateral extent of groundwater contamination 1n the bedrock, 
and evaluate the potential for contaminants to ~!grate beneath 
stream drainage divides near the site. Such investigative 
activities properly fall within the scope of the second 
operable unit. 

Comment: Trends show water quality 1s improving with time, This could 
indicate that the situation is not worsening, but rather that 
the groundwater system is recovering by natural processes. 

Response: The historic~l water quality data is indicative of the presence 
of off-site contamination. It is not felt that trends in 
contaminant concentrations can be drawn from the information, 
since the samples were taken by various parties using widely 
varying sampling procedures. Specifically, some samples were 
obtained from taps at the residences rather than directly 
from the well, thus subjecting the water to aeration during 
pumping and stripping of some volatiles. 

If off-site sam~ling results from various sources were comparable, 
the well with the largest historical data base (the old 
Corley well), does not show any trend whatsoever. Contamination 
is similar to the levels first seen in late 1982, two years 
after the site closed. 

t~uOOI9J3 



I 

I 
I 

l 
I 

[ 

i 

C-16 

B) EPA's OPERABLE UN!T APPROACH TO THE HAROAr.E/CRlNER SliE 

Comments were received which questioned the technical an~ legal justification 
for EPA's decision to divide the site remediation of groundwater/off-site 
contamination as discrete and separable problems. 

-
EPA has addressed ~ substantial number of NPL sites, including several in 
Region 6 (Bayou Bonfuca, Gurley Pit, Vertac, Motco, Highlands Acid Pits, 
Odessa Chromium 1, and Odessa Chromium 11), by dividing the response into 
operable units. These divisions are made based on technical infonnation for 
the sitt and the criteria presented in the HCP. As noted 1n the FS, EPA 
believed at tne time the division was ~ade, and continues to believe, that a 
substantial quantity of wastes remain in or near their original location and 
are not contained by adequate barriers and that 1 remedy for source control 
will be cost-effective and consistent with a preManent overall reMedy for the 
site, thus meeting criteria set forth tn the NCP for operable unit remedial 
response. The best en~ineering judgement of the Remedial Site Project Officer 
(RSPO), EPA Regional and Headquarters managers, and EPA contractors was that 
the vast majority of releases of hazardous substances to the environment 
could De abated Dy controlling these source areas which comprise less than 
10~ of the site area. Strategies for cleanup of existing ground~ater contam
ination or knowledge ~f the necessity of such actions 1s not necessary in 
order to determine the best method of containing the wastes. Source control 
and manJgement of migration are in this case clearly seperab1e; therefore, 
further delays are unnecessary and would be inconsistent with provision of a 
timely response to a situation posing an imminent and substantial endang~~ent 
to public health and welfare and the environmpnt. 

Response is ~rovided below to specific comments on the operable unit approach 
taken on the Hardage site. 

Comment: No technical justification exists for an operable unit approach to 
the Hardage site; the decision to address the site in this manner 
was ariven by budgetary problems and previous delays in completion 
of the FS. 

Response: The technical justification for splitting the site into operable 
units is ~trong, as discussed above. The questions about pathways 
of contaminant transport to offsite alluvium and the extent of 
surface contamination away from the source areas are not mandatory 
considerations in the question of source control and the existence 
of barriers to migration. Since a11 proposed source control alter
natives involve waste excavation and stabilization, which r~edy ts 
finally selected ts not a concern in relation to the Management of 
Migration operable unit, therefore delays to determine the ground
water/offsite remedy are unnecessar1. The cr1ter11 set forth 1n 
the NCP for use of operable units has been ~et; and no strong 
justification exists for not using the approach and further postponing 
cleanup of the site. The COIII!Ient ·~at EPA employed operable units 
due to budgetary problems is unfourJed; the cost of the OSR/FS 
project was slightly over SBOO,OOO lpss than is som!times spPnt or 
far les~ complicated sites. 
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ComMent: EPA has worked on the site for three to five years; so expediting 
tne remedy ma~es no sense at t~is point. Further studies should 
be condu~ted and a new FS prepared to address the site as a whole 
rather than as opera~le units. 

Response: ~PA first inspected the Hardage site in July 197Q; and a coMplaint 
was filed against the operator in September 1980 under Section 7003 
of RCRA. While EPA has been involved with the Hardage site for nearly 
seven years now, active Superfund involvement did no begin until 1984. 
Field work was commenced by EPA in July 1984 and the FS was released 
in February 1986, twenty months later; the nonmal period of time in 
which EPA attempts to complete its investigations and FS on Superfund 
sites is eighteen months. Delays on this site under Superfund have 
have no~ been exceptional; and lrly delays which have occurred do 
not provide a justification for further unnecessary delays. 

Comment: A cost effectiv~ remedy can't be selected without knowing the final 
remedy for other parts of the site. 

Response: The situation at Hardage is such that excavation and treatm~nt of 
the waste piles and pits is required (FS, pages 3-22 through 3-36). 
Therefore, the cost-effectiveness consideration is reduced to a 
comparison of various treatment technologies and their relative 
feasibility, benefits, and permanence. Cost-effectiveness 
considerations are or.ly to be applied in comparisons between 
acceptable remedies in accordance with Section 300.68 of the NCP. 

Commer.t: A remedy for sourcp control should not have to m~et applicable or 
relevant and appropriate requirements since it is not the final 
remedy ((NCP, Section 30u.6B (i)(S)(i )]. 

Response: 

Conment: 

Response: 

The remedies which EPA has developed and evaluated, while not 
adoressing the ent1re site, are penmanent for the source control 
operable unit. As such, response actions must be in eccornance 
with tnese requirements just as if this r~edy were for all aspects 
of the site. The passage cited in the NCP refers to interim r~edial 
measures (such as a temporary cap) which may be 1mpl~Pnted while 
further study or planning is conducted for the permanent remedy. 

The lack of data needed to complete a FS for the entire site prompted 
EPA to divide the site into operable units; and these same data 
gaps also plague the source control FS. This prevents EPA from 
dete~ining the nature and extent of the threat posed or evaluating 
proposed remedies. 

The "data gaps" are of a quite different nature than the comnentor 
has implied. O~ta indicates that releases from the site ere 
uncontrolled; and knowledge to site conditions 1ndic!tes the 
s1tuation will worsP.n. 
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Data is inadequate to determine the appropriate remedy for conta~inants 
that have already left the site or the extent of cleanup required 
for surface mi~ing areas which may r~ain contaminated. However, 
it is EPAs opinion that the existing data is ldequate to allow 
development of a source control Feasibility Study. The blan(et 
statement that these inadeQuacies plague the rs was not supported 

,.ith examples by the commentor. And 1n the conduct of the FS, EPA 
has certainly not felt itself to be •pl1gued" by thfs or 1ny other 
lack of information. 
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C) EPA COMPll ANCE WliH THE NAT 1 ONAL 01 L AND HAZARDOUS SUBSTANCES 
POLLUTION CONTINGENCY PLAN (NCP), 40 CFR PART 300* 

Several commenters questioned EPAs compliance with the NCP during conduct 
of response action at Klrdage. The comments ranged o~er many points of the 
NCP, but were centered on Subpart F - Hazardous Substances Response. 

General comments were that EPA had not adequately character1zed the s1te; 
t~~ screening of remedial alternatives was flawed or biased; an operable 
un1t approach is not valid for Hardage; applicable or relevant and appropriate 
requirements for protection of public health or welfare or the en~1ronemnt 
were incorrectly a~plied or should not have been applied at all; EPA should 
have further considered waivers provided 1n the MCP and further evaluated 
those alternatives providing less than adequate protection of public health 
and welfare and the environment; and cost-effectiveness was not given adequate 
consideration. 

One important purpose served by the NCP is to provide consistency in appli
cation of CERCLA from one site to another and from one Regional program to 
another; and deviations from the NCP could possibly reduce this consistency. 
The current NCP was followtd at all points through the FS process; and 
compliance with the NCP was a major factor in review of drafts of the FS. 
Where formal guidance dccuments and ~emos covering compliance with the NCP 
existed, the material was used. As a result, EPA believes that the FS is 
entirely consistent with the NCP. 

Response to specific comments is given below. 

Comment: [PAs failure to perform a formal RI 1s inconsistent with the 
NCP since: 1) the NCP does not suggest EPA may decide not to 
conduct an Rl when one is clearly appropriate; and 2) the data 
co11ected does not serve the purpose of a Rl. 

Response: The NCP directs that EPA shall •as appropriate" perform an Rl/FS. 
This passage does not bind EOA to do an RI 1f 1t is not appropriate. 
EPA determined that a discrete Rl was not appropriate in light 
of the already extensive data compiled on the site. The purpose 
of an Rl/FS, as explained in the nature and extent of the threat 
presented by the release and to evaluate proposed remedies (SO Fed 
!!i). This purpose has been ~t. 

•the NCP was promulgated, and 1s periodica11y revised, as required by CERCL~. 
Section lOS. The NCP sets forth the approach to be used in imp1ementing 
CERCLA. The most recent revision of the NCP was February 18, 1986 (SO Fed. 
!!i· 47912-47968. 
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On the other hand, EPA believes that the 1ggregate of prior 
studies a,d data on the site, when combined with its ~Field 
Investigation 1nd Data Summary Report•, would in fact constitute 
a recora of substantial equivalence to a discrete RI. 
Therefore, the decision was made to move directly to tht FS. 

EPA must make decisions on how to proceed in cases such as 
this based on the best judg~ent of the RSPO and EPA M1n1gers, 
and it has acted 1n a Manner not inconsistent wfth the NCP in 
deciding 1gainst the additional investment in time and effort 
an Rl would have involved. Tht commenter does not elaborate on 
why a descrete RI was Nclearly &ppropriate• on this site. 

The FS is not the functional equivalent of &n Environmental Impact 
Statement (EIS) IS required by the National Environmental Policy 
Act of 1969 since the rs does not contain a cost/benefit analysis. 

Response: Conduct of 1 cost-benefit analysis fs not required under CERCLA; 
this is confirmed by the Act's legislative hfstory (136 Cong. Rec. 
§16427 (1980).) Furthermore, the public comment period on th~ rs 
serves the opportunity for comments required under NEPA prior to 
expenditure of public funds. 

The five waivers applying to remedy selection IS set forth 1n the 
NCP Section 300.68 (i)(5) should be applied tnd 1 remedy selected 
which does not meet or exceed applicable or relevant and appropriate 
requirements tor protection of public health or welfare or the 
environment, due to the high cost of rem~dial actions ~eeting these 
requirements or due to other circumstances set out 1n the NCP. 

Response: Tne five waivers are stated below along with the reasons they 
cannot be applied to the Hardage site. 

1) Remedy will become part of 1 more comprehensive remedy -This is the 
final remedy for source control. 

2) Fund-Balancing • This test is normally 1pplied where there is a fund
financed response. This is an enforcement lead site; but there is 
notniny to indicate fund balancing would be involved even if this were 
1 fund-financed 
response. · 

3) Technical tnpracticality • Remedies meeting requirements tre technically 
feasible tnd can be implemented. 

4) 
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For the above reasons, the waivers will not be applied; and the selected 
emedy will comply with all applicable or relevant and appropriate requirements. 

Comment: 

Response: 

Comment: 

Response: 

Consideration of incinrration as 1 disposal option violates the 
cost-effectiveness requirement of the NCP. 

[ncineration was retained for consideration since the environ
mental benefits of organics destruction compared to waste treatment 
and landfilling are significant. EPA believes consideration 
of waste dtstruction alternatives, such as incineration, 1s warrantee 
and that the failure to consider waste destruction would be contrary 
to the Agencies commitment to consider pe~anent remedies including · 
those which exceed app)icable or relevant and appropriate requ~r~ent 

Seeping of response actions was not conducted in accordance with 
Section 3U0.6S(e) of the NCP. 

EPA believes that it in fact has properly considered all of the 
seeping factors required by Section 300.68 of the current and 
former NCP, as appropriate. Other comments on compliance of the 
FS with tne NCP ar~ addressed in the following section. 



[ 

r 
I. 

I 
l 

L 

C-22 

D) The FEASIBILITY STUDY (FS) PROCESS 

Comments were received to the effect that the technology scrtening, 
alternatlve development and screening, and other components of the 
Feasioillty Study process were flawed due to a lack of data or non
compliance with the NCP. 

While it is true that a lack of adequate data could bias the results of 
the FS by forcing the preparers into unwarranted assumptions, the discussion 
provided in Section A of this summary regarding what constitutes •adequate 
data• is referenced. And, as in response to comments in that previous 
section, it is again stated that EPA believes the data is adequate for 
the purpose of a FS on Source Control. The data ••Y not be adequate for 
detailed design; but that is not the present object1we. The purpose of 
this FS is merely to present analysis and discussion sufficient for 
selection of a permanent remeoy for source control, 

Comment: 

•(EPA) has rejected alternatives found to be protective of public health 
and welfare and cost-effective at numerous other Superfund sites·. This 
commenter expressed the opinion that EPA had inappropriately rejected in
place containment alternatives. The commenter went on to cite 15 Sup~rfund 
sites ~n other Regions which they felt were in conflict with the remenies 
considered at Hardage. These sites are: 

Region 11 

Region 12 

Reg1on 15 

Region 110 

Beacon Heights Lanfi11, Connecticut; 
McKin County (Landfill), Maine; 

Love Canal, Ntw York; 
GEMS Landfill, Ntw Jersey; 
Sinclair Refinery, N,w York; 
Helen Kramer landfill, New Jersey 

Heleva Landfill, Pennsylvania; 
Lackawana Refuse, Pennsylvania; 
Taylor Borough Dump, Pennsylvania 
Douglasville Disposal, Pennsylvania 

White House Waste Otl Pits, Florida 

Wanconda Sand & Gravel, Illinois 
New Lyme Landfill, Ohio 

Ponders Corner, Washington 
South Tacoma Channel, Washington 

(No sites were referenced in Region 16, where Hardage/Criner 1s located.) 
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Response: 

At t~is time, there are hundreds of sites on the Superfund Nationa\ 
Priority List. These sites present unique combinations of factors 
involving geology and hydrology, as well as the age, quantity, and 
chemistry of contaminants, a~ong other things. For this and other 
reason, neither Congress nor EPA has ever taken the position that 
consistency between or among Superfund sites is the ~easure of the 
ap~roprlateness of Superfund remedial action at any given site. 
The specific test upon which basts Superfund remedial actions are 
judged is their consistency with the NCP. In numerous policy 
promulgations, EPA has attempted to further clarify those principles 
which guide Superfund response efforts. The policy and guidance 
documents have changed during the past six years of Superfund implemen
tation; and thP.] will continue to evolve and expand their scope in the 
future, reflecting a predicted increase 1n the body of knowledge concerning 
contaminant chemistry, health and environmental effects, contaminant fate 
and transport, and waste control, treatment, and destruction technology, 
among other things. As addressed elsewhere within this responsiveness 
summary, as well as within the FS itself, EPA believes that its remedial 
action proposals are not inconsistent with the NCP as discussed 1n the 
previous section of this Responsiveness Summary. 

For informational purposes, a brief summary of characteristics, differences, 
and similarities of the lS indicated sftes vis-a-vis the Hardage sfte is 
presented below, along with a summary compar1son of their respective 
remedies. As the information presented suggests, the commentator's point 
is at best over1y sim~1istic and factua11y inaccurate. Review of these 
sites reaoily shows why cappin9 may be an acceptable component of the 
remedies (JuSt as capp1ng may be included in the second operable unit at 
Hardage). The 15 sites referenced can generally be broken into four 
categories as discussed be1ow: 

Contaminated Municipal Landfills~ 

Beacons Heights, Heleva, Latkawana, Taylor Borough, New Lyme, and Wauconda 
fall int~ th;s category, Such sites are characterized by relatively 
minor amounts of hazardous materials co-mingled with large volumes of 
municipal trash, In this type of situation, wastes are of a far different 
nature than the highly concentrated wastes at Hardage. 
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Capping of wastes in-places was used only on two sites, Beacon and Hew 
Lyme. At New Lyme, little or no grou~dwater contamination has occured or 
15 likely oue to hydrogeology. At Beacon Heights, contaminants are 
dispersed and removal is not feasible, Two other sites, Lackawana and 
Taylor, utilized capping only after partial waste removal. Jn both cases, 
well oef1neo concentrations of drums were present and were removed; the 
wastes capped were almost eKclusively municipal in nature. One site, 
Wauconda, used a cap as an interim measure. The purpose of the cap was 
to control surface seepage to a stream. 

Waste.011 Recycling/Refining Operations: 

The McKin, Sinclair, Douglasville, White House, and South Tacoma sites fall 
into this category. At such sites, the principal concerns are open pits 
of liquid waste and waste spills. Spills represent dispersed waste for 
which removal would rarely be a feasible option. Pits are drained on 
most such sites, resulting in almost total sourct removal. At all five 
sites noted aDove, emergeocy or r~dial actions included partial or 
complete source removal followed by tipping of contaminated soils 1n 
former source arus. This 1s analogous to the propostd removal of source 
areas and possible capping of the former pits at Hardage. 

Hazardous Waste Landfills: 

The Love Canal, GEMS, and Helen Kramer sites are 1n this category. 
Hardage is similar to these s1tts ?nly 1r. the respect that similar waste 
types were disposed. At Helen Kramer and Love Canal, barriers to vertical 
migration exist. Tne layers make slurry wall cut-off feasible; sands 
overlying the aquitards lend themselves to easy construction of the wall 
ana simple and effective groundwater management. At the GEMS site, no 
shallow layer is present; however, a thick sand layer allows effective 
groundwater management. In addition, drummed liquids are not present as 
they are at Haraage. 

Presented below is a brief summary of site characteristics, differences 
and similarities between the site and Hardage. 

Beacon Heights Landfill 

Beacon Falls, Connecticut 

Region 11 1203 on NPL 

• municipal/industrial waste landfill operated 1920-78 

• little dr~ed or other waste rrmains; ~ost waste was burned as 1t was 
received and onl1 its residues remain 

• groundwater is contaminated in fractured bedrock 

Remedy-Upgrade c!p; groundwater decisions deferred 

~kUlll1l12 
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Comparison to Hardage: 

S1milar1ties -fractured bedrock underlies both sites 

Differences- The maJority of waste once disposed at Beacon Heig~ts is 
mun1cipal. Llttle waste remains in its original location, 
most has been burned or already released to the groundwater 
system. 

Remedial Elements: 

The sites are not comparable since a well-defined source 1s present at 
Hardage; and the sources at Beacon Heights are dispersed, •aking source 
control inappropriate. 

McKin County (landfill) Region 11 133 on MPL 

Gray, Hai ne 

• waste oil recycling site operated 1n the late 1970s 

• soils are heavily contaminated by spills of solvents 

0 all surface tanks and dr11ns have been rtt~~oved; 

Remedy: 

Soil contaminated above the clean-up level (11,000 cubic yards) will be 
excavated; soil will be aerated and the off-gas burned; capping will be 
over areas below the clean-up level 

Comparison to Hardage: 

Similarities- solvents contaminate both sites 

Differences - McKin was a recycling as opposed to disposal facility; 
no drummed wastes remain on-site 

Consistency with removal at Hardage: 

In ~oth cases wastes will be excavated and properly disposed, McKin 
is farther along in remedial process (cleanup levels selected already) 
but the remedies appear entirely consistent, 

.. -
J 
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GEMS Lan~fill Re;ion 12 112 on NPL 

Gloucester Township, New Jersey 

D 

• 

• 
D 

industrial waste landfill operated from 1970 to 1974 

solid and liQuid waste was mixed in pits; few or no drums were disposed 

6 million cubic yards of contaminated fill present 

lSO feet of permeable sands underlie site, ~aking groundwater recovery 
feasibile 

Remedy: 

Cap site; pump and treat groundwater to remove leachate and lower water 
table below wastes · 

Comparison to Hardage: 

Similarities- similar wastes present 

Differences - No drums are in the fill at GEMS. Gtology makes groundwater 
management a feasible and effective ~ethod for intercepting 
seepage near the source, unlike at Hardage. 

R~edial Elements: 

At Hardage, drummed liQuids are present in the fill and the underlying 
interbeded and fractured bedrock does not lend itself to groundwater 
management. These complicating factors mak~ the remedy used at GEMS 
inappropriate for Haroage. 

Helen Kramer Landfill Region 12 14 on NPL 

Mantua Township, New Jersey 

D industrial waste landfill operated from 1970 to 1980 

0 2 million cubic yards of waste 

0 all types of waste are present including drummed wastes 

• the site is underlain by a shallow sand aquifer and a deeper aqu1tard. 
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Remedy: 

Cap the fill; install a slurry wall upgradient and 1 collection trench 
downgradient, both with their base tied into the aqu1tard. 

Camplrison to Hardage: 

Similarities -drummed and bulk wastes 1n 1ndustrfal type f111 

Differences Containment of the wastes directly beneath the sfte fs 
feasible due to the presence of 1 barrier to vertical 
migration at Helen Kra~r. 

Remed1a1 £1ements: 

The l1ck of 1 barrie~ to vertical mlgratfon at Hardage prevents effective 
containment in place IS Is possible at Helen Kramer. 

Ponders Corner Region 110 

Tacoma, Washington 

• dry cleaner dumped sludges on the companies property 

• solvents have contaminated groundwater 

• sludge piles (sources) werf previously removed by the Stitt of Washington 

Remedy: 

Afr stripping towers are In-place on ~unicipal wells and are serving the 
dual purposes of groundwater collection 1nd tre1tment; ll~ited e~cavatlon 
with off-site is disposal planned for the .ast heavily contaminated soils. 

Comparison to Hardage: 

Similarities -solvent contaminated groundwater 

Differences -Little of the source remains, •ost h dispersed fnto 
groundwater system or previously removed; collection 
and treatment of groundwater fs feasible; 

Remedia1 E1ements: 

The contaminant source It Ponders Corner has dispersed from ft's original 
location, ~aking source control Inappropriate. for this reason the 
sites are not comparable. 

... 
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Love Canal Region 12 1136 on NPL 

Niagra Falls, New York 

0 

• 

abandoned canal was backfilled with industrial wastes and closed in 1952; 21,n 
tons of wastes including drums are in the fill 

low-level contamination is present in several aedia 

• canal excavated in sand overlying plastic c1ay and t111; situation allows 
containment in place 

Renedy: 

Cap was upgraded; slurry walls installed, tied into clay layer; groundwater 
collection and on-site treatment system in-place; further studies are 
under way due to concern over vertical migration of leachate to bedrock 
and the possible inadequacy of in-situ containment. 

Comparison to Hardage: 

Similarites -drums in fill; similar contaminants 

Differences - low-level contamination outside the canal as compared to 
Hardage; containment is feasible due to ge~logy 

Remedial Elements: 

The shallow clay layer beneath Love Canal is thought to allow waste! to be 
contained beneath their original location; however, the adequacy of this layer 
is still being evaluated. The lack of such a layer at Hardage prevents 
consideration of such containment. 

Sinclair Refinery 

Wellsville, New York 

Region 12 1117 on NPL 

• 

• 

• 

• 

former refinery operation with two on-site landfills; soil was contaminated 
by spills 

fill contains principally bulk •astes 

small fill ar~a (2 acres and 10-15 feet thick) ts adjacent to a river and 
is being eroded; larger fill has a clay liner 

groundwater contamination is present but believed to result from spills 
on the site rather than releases from the landfills 

A R 0 0 01 ~r. 
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Remedy: 

Excavate the small fill areas, consolidate with the larger landfills and cap; 
ground~ater will be addressed in other operable units 

Comparison to Hardage: 

Similarities- Removal is part of the EPA remedy on both sites. 

Differences - Groundwater contamination is primarily from spills and 
already dispersed contaminants rather than the fill or 
concentrated source areas. 

Remedial Elements: 

The landfills at Sinclair are not leaking; at Hardage they are. For this 
reason, source control at Sinclair only needs to stabilize wastes against 
flooding and erosion. If necessary, groundwater management would likely 
be feasible in the river aquifer. 

Hehva landfill Region n 1162 on NPL 

l~orth Whitehall Township, Pennsylvania 

0 

• 

• 

low level solvents comingl~d with sanitary waste 

"source" of off-site contamination appears to be contaminated groundwater 
beneath the landfill 1tself 

little or no drummed waste is believed present 

Comparison to Hardage: 

Similarit1es- Similar contaminants observed off-s1te 

Differences - Little free liquid appears present in the fill at 
Heleva, while 11 large source is present at Hardage. 
Since contaminants have generally left the Heleva f111, 
Source control is not appropriate 

Remedy: 

Cappiny with groundwater pumping and treatment 

Remedial Elements: 

At Heleva, the "source" of contamination has generally entered the 
groundwater system. This type of situation is best remedied by removing 
the contaminated groundwater. Since a large volume of free liquids is 
not present in the fill at Helelva, capping was assumed adequate to 
prevent further contamination of the groundwater. Such a systpm 1s not 
adequate at Hardage due to the physical differences b!tween the sites 
noted at>o~e. 

' 
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Lackawana Refuse Reg1on 13 1453 on NPL 

Old forge Borough, Pennsylvania 

• sin1tary landfill operated through 1976; fill WIS fn old coal pits 

• 10.000 drums dumped in one pft over 4 .onths in 1976 

• geology .akes the groundwater contamination threat to the public •imtnal 

R~dy: 

Remove all drums from p1t and dispose off-stte; cap fon.er pit area 

Comptr1son to Htrdag~: 

St•ilaritfes ·drummed wastes present; removal ts part of the EPA r .. edy 

Differences • groundwater contamination ts less txtenstve than at Hardage 

Remedial Elements: 

Hazardous •aterials will bt removed from both sites; at lackawana the 
•unictpal wastes will be capped. The remed1es are consistent since, in 
both cases, the wastes will be excavated and properly disposed. 

Taylor Borough Dump Region 3 1635 on NPL 

Taylor Borough, Pennsylvania 

• •unic1pal/industria1 landfill 

• site consists of six distinct areas with varytng degrees of contamination 

• drums are present 1n some parts of the fill 

• the decision on groundwater issues has been deferred to a later operable 
unit 

Remedy: 

Remove all drums; cap areas of surface contamination and .untctpal fill 

Co.partson to Hardage: 

S1•11ar1t1es -drummed waste present; re.oval is part of the EPA re.edy 

Differences • surface contamln1tio~ will be capped at Taylor, wh11e 
its disposition at Hardage has not yet been deter.1ned. 
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Remedial Elements: 

Concentrated areas of source m4terials have been or w111 be removed on 
both s1t_es. The hazardous wastes at Hardage v111 be dealt with 1n the 
same general m4nner as were similar wastes at Taylor. For this reason, 
the remedies at both sites appears consistent. 

Wauconda Sand & Gravel Region IS flZ6 on NPL 

Wauconda, Illinois 

• •unicipal landfill operated from 1940s to 1979 

• less than 3' of the 5 m1ll1on cub1c yards of -.ste ts hazardous/industrial 

• fill is 1n abandoned ~and and gravel ptt 

• groundwater contamination 1s negligible 

Remedy: 

Interim remedy ts a cap to prevent surface s.,page 1nto a nearby stream. 
Further study will be done on the groundwater operable untt. 

Comparison to Hardage: 

Similarities -Both sites have been split into operable units. 

Differences - Hardage accepted almost exclusively industrial and 
hazardous wastes; Wauconda has only 1 very small percentage 
of this type waste. Groundwater hts been contaminated 
at Hardage, unlike Wanconda. 

Remedial Elements: 

Factors ma~1ng waste excavation necessary at Hardage are not present at 
Wauconda. Specifically, Hardage contains a large volume of hazardous 

·substances which have been and continue to be released and extensive 
growndwater contamination 1s not a dr1v1ng force behind remedial act1on 
at Wauconda. Source control and the cap are pr1n1cpally directed at 
controlling surface seepage. Such differences .. ke co.partson or the 
sites dtfficult. 

New Lyme landfill 

Ashtabula County, Ohto 

Region 15 1626 on NPL 

• aunic1pa1 landfill which accepted 1ndustr1tl _.ste 

• 11ttle is known on volume or types of waste 

• little groundwater contamination 

• 1f necessary, groundwater management 1s probably feas1b1e 

Zu3 
.. . ... 
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• groundwater discharge (up·flow) controls local hydrogeology and 
protects groundwater below fill 

Remedy: 
-

Construction of a RCRA compliant cap over the fill. 

Comparison to Hardage: 

Sim1lar1t1es - Relatively small amounts of SOMe wastes disposed at 
Hardage are present at New L,.e 

Oiffences - Little groundwater contamination compared to Hardage site. 
No significant amounts of industrial waste was disposed at 
New Lyme. 

Remedial El~nts: 

The groundwater flow system at New Lyme acts to prevent seepage out of 
the landfill. Siner such a natural system 1s present, groundwater is not 
extensively contaminated and a large 11qu1d/sludge source or contaminants 1s 
not present, source control 1s relatively straight~orward. If necessary, 
groundwater management would likely be feasible unlike at Kardage. The 
s1tes are generally not comparable. 

White House Waste Oil Pits Region 14 1132 on NPL 

Whitehouse, Florida 

• waste oil recycling facility 

• Emergency Response cleaned out pits and capped the pit areas 

• groundwater contamination present 

Remedy: 

Repair caps; install slurry wall and pump and treat groundwater. 

Comparison to Hardage: 

Similarities • groundwater contamination; waste r .. oval was integral 
to remedy 

Differences -waste source areas have already been removed at White 
House; and geology •akes groundwater .. n1gement feasible 

R ned1al £1~nts: 

T · s1te remedies are quite s1m11ar. ln both cues, the source areas were 
r ~ved. The capping and slurry wall at Wh1te House are similar to 
~ :sures which could be considered, for the second·operable un1t after 
t · sources have bee' removed. 

I' 0(" ( t •)'Ji· ;.. ;-: I _I 1 • ·.' • . - .. 
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Oous1asvi11e Disposal 

Douglasville, Pennsylvania 

0 oil recycling facility; 

C-33 

Region 113 1103 on NPL 

0 site is located adjacent to river and subject to flooding 

0 in ~revious actions, drums were removed; lagoons cleaned out and sludges 
land farmed on-site; spills have contaminated site 

• 

• 
ground~ater and soils are contaminated 

river alluvium underlies site; slurry walls are feasibfle to cut off 
lateral flows 

Remedy: 

Cap site; and build flood control levee; a slurry wall may be part of the 
groundwater remedy 

Comparison to Hardage: 

S1milarity- groundwater and soil contaminated 

Differences - former oil recycling facility; source areas have already 
been removed; groundwater management 1s feasible 

Remedial Elements: 

Source areas have been or will be removed on both sites; the remedies 
are consistent in that similar wastes are handled in a similar manner 
(i.e. excavate and treat hazardous wastes). 

South Taco~a Channel (Commencement Bay) 
Tacoma, Wash1ngton 

Region 110 Ill on NH 

• waste oil recycling and tan~ clean-out facility operated in 1960s 

0 filter cake containing tetrachloroethylene (PCE) was used as fill soil 

• contaminants from spills are dispersed in the soil and underlying 
aquifer 

Remedy: 

Excavate hot spots of 'CE and install vapor extraction points in the 
ground. Continue air-;tripping water in a nearby munic1pal well. 

Comparison to Hardage: 

Similarites- groun~water contamination 

Differences sourc" of contamination is spill areas w~ich hav! already 
di spe sed into the groundwater system; groundwater 
maneg· e~t is feasible. 

~11 
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-At South Ta,oma, the waste is dispersed and sour'e control is not 
applicable. The cap in this case has a very specific and limited 
purpose, to allow solvent vapor extraction. 

Other comments related to the Feasibility Study process are as follows. 

COIII!I!nt: 

Response: 

•A rotary kiln incinerator has the potential for incinerating 
the s1te wa5tes, but tts feastbtltty has not been demonstrated.• 
Process upset could result 1n the em1sston of dioxins and 
furans. The mixture of wastes present would pose problems over 
and above those associated with a costant waste stream. 

Incineration of the Sp!C1f1c mixture of wastes present at Hardage 
has not yet been demonstrAted. HOwever. the types of waste 
present have generally been destroyed 1n thts ~nner. The 
problems cited contribute to the cost of over S300 a111ton 
estimated for incineration alternatives. Bench tests and 
possibly pilot studies would be essential to the remedial 
design as would be emissions testing. 

EPA considers incineration on virtually all SupPrfund sites 
where organic contamination exists. It ts never stated that 
the construction and operation of an incinerator would be 
simple, only that at this point it appears feasible, and wa~rants 
consideration due to tt's benefits. 

Comment: Incinerator ash may be eligible for de-listing as a RCRA 
hazardous waste on a site specific basis. 

Response: If treatment of ash removes the characteristics of a haz~rdous 
waste (primar111y EP Toxicity 1n this case). the ash may be 
eli~ible for delist1ng. Based on a r1sk-asses~nt, delisting 
cou d be considered after it is demonstrated that the above 
criteria could be met. 

Comment: On-site incineration provides no ttme advantage over off-site 
1nc1nerat1on, since the off-site treat.ent won't take 10 years 
as assumed 1n the FS. 

Response: The ·10 year figure was based on current backlogs for ex1st1ng 
units. While capacity may 1ncrease 1n the future demand will 
also increase. Reduction o~ the 10 year figure 1s not warranted 
at this t 1me. 

Comment: Groundwater recovery (pumpi~g) would be feasible 1n the bedrock 
and should not have been el ·m1nated from consideration. 

Rtsponse: The commenter has ignored t·e extensive data collected indicating 
fracture zones, uniformly : ,. yield, and the fact that wells 
pumping from fractured bedr ~k will produce 1 small cone of 
depression. For this ruso ·, w1thdraw1 wells would have to be 
closely spaced and very dee , creating an large quantity of 
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Although the syst@m would still allow substantial releases as 
described 1n the FS, groundwater recovery by withdrawl from a 
collection trench system as described 1n Alternatives 4 and s, 

- was deemed feasible. 

Comment: 

Response: 

Comment: 

Response: 

Response: 

Technologies for reuse or recycling of waste should have been 
considered, parttcullarly •sastc £xtract1on Solvent Technology• 
(BEST) as employed on the Savanaha sfte fn &eorgfa. 

As noted 1n the FS, the extreme varfab111ty of the wastes at 
Hardage virtually eltmtnates the use of known reuse/recycle 
alternatives. Solvents Extraction 1s quite useful where wastes 
are homogerous ~1qu1ds. However, the waste stream at Hardage 
fs h1gh1y varied and •uch 1s 1 high density sludge. The application 
of solvent e~tractlon to htgh solfds content wastes w111 only 
result 1n a minimal reduction fn volume to be dealt with. 
Reuse/recycle treatments will be considered for certa1n wastes 
1f technologies become apparent 01 are developed. 

If the stte had been operated after 1980 then capping would have 
been an acceptable .easure for closure under RCRA. Yet EPA 
states that capping 1s not v1ablt enough to even consider as an 
acceptable reme~y. 

The site was not operated after November 1980, partially due 
to the operators 1nab1l1ty to ~et new requirtments for hazardous 
waste land disposal facilities which went into effect at that 
time. Facilities which legally operated after November 1980 
presumably were better managed w1th at least s~ safeguards 
built in. In some cases this may •ake capping adequate for 
containing the wastes. The Hardage facility had no such safeguards 
and bedrock has been found to provide inadequate barriers; 
therefore, simple closure in-place is not acceptable. (Note: 
The commenter went on to argue against the application of other 
provisions of RCRA as applicable or relevant and appropriate 
requirements). 

The factors used to screen all alternatives and eliminate several 
were Inconsistent with those dictated by the NCP. If the 
appropriate factors had been applied, then the FS •1ght have 
reached different conclusions. 

Section 300.6B(g) of the NCP states that, •rhree broad criter1a 
shall, as appropriate, be used 1n the 1n1t1a1 ~creen1ng of 
&lternat1ves.• The three •broad• f1ctors to bE used are cost, 
acceptable engineering practice, 1nd tffttt1vr·,ss. The ranking 
factors used fn screening of alternatives 1n t e FS were: 

~13 
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re11&b1lity, illlplementlb111ty, safety, tnvironrntntal, 1nst1tutiona1 
and cost. The factors considered fell 1n th~ bro1d categories 
listed 1n th~ NCP and Jre consistent with th- screening factors 
listed 1n EPA's FS guidance. 

The JlternJtives whtch should have been retJtned for further 
considerAtion fn the rs wert A1ttrnat1ves: 13-Capptng, IS-capping 
with perimeter dr1tns, 17-0n-stte landfill, and 110 Off-sftt 
dhpoul. 

The commenter suggest considering two 1ltern1tfves which EPA 
rejected (13-Cipping Jnd IS· Capping wfth Pert.eter Drains). 
Documentation for rejection of alternatives numbered 3 and S ts 
prodded tn the FS on page 3-27,28 and 3-29,30 respectively. 
The princfp~l reason for rejecting these alternatives 1s their 
inability to significantly reduce the release of leachAte tnto 
the groundwater system. 

The commenter 1lso sug9rst rejecting two alternatives which EPA 
retained (18- On-Stte lnc1nerat1on and Disposal and 19-0n-Site 
Incineration/Offstt~ Disposal). EPA d1sagrees wtth the commenter. 
Congress, in the 1984 amnendments to RCRA, has determined that 
land disposal of so~ls contaminated with certain wastes, including 
many solvents, should be banned, altt.ough a two year uuns1on 
is provided for CEACLA response actions. Prior to such regulation, 
some facilities may be hesitant to 1ccept a l1rge volume of 
waste with bans pending on 1t. Destruction of organics is an 
enormous benefit, 1n that the destroyed compounds will no 
longer be capable of posing threats to the public or environment. 

EPA is specifically directed by the NCP to consider alternatives 
exceediny requirements. Incineration fills into this category 
and the benefits may prove commensur1te with the costs; therefore 
consideration of incineration 1s appropriate. 

The adverse effects of waste excavation were not considered. 
These may pose unacceptable environmental tmpacts and be grounds 
for selecting an 1n·s1tu tlternat1ve not .. eting requirements. 

The hazards associated with txcavat1ng the site were recognized 
1n the FS. lt 1s believed that releases to all -ed1a except 
afr~ can be readily controlled. Releases to a1r will be mini•tzed 
by dust control .easures, handling and excavtt1on techniques 
aimed at ~1n1m1z1ng the volu~ of ~ste tn the open at any 
given ti111e, and possibly placement of a temporary structure 
over the waste excavation. Air .on1torfng wtl~ be perfonned 
1nd the potential threat to adjacent residents will be .onitored 
throughout operations IS will be the potential need for thetr 
fmm@diate evacuation. Threats to workers are !ll; but this is 
the reason for extensive safety precautions an health .onftor1ng. 

~l·l 
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Comment: A risk assesment should have been performed on the Hardage s1te. 

Response: A preliminary Public Health Assessment has been prepared and 
wilt be supplemented as further data 1s obtatned. 

Comment: 

Comment: 

Response: 

The detailed developement and analysts of alternatives presented 
tn the FS fs inadequate and May not allow selection of the most 
appropriate remedy from the four finaltsts. 

Section 300.68(h){2) of the HCP sets out the factors to be 
included, as appropriate, 1n the detailed analysts. These 
factors are: 1) refinement and spectftcat1on of alternatives; 
2} detailed cost estimate~ 3) tngineerfng evaluation of effect
tvness, fmplementabilfty, and tonstructabflity; 4) assessment 
of effect1v~ness of remedy fn ~ettng remedial objectfvies; 
5) analysts of alternate technologies; 6) analysts of costs of 
adverse impacts and thetr mittgatton. 

These factors were addressed, as appropriate, and alternatives 
were refined in sufficient detail to allow selection of an 
appropriate remedy. The development 1s not to a desi~n level, 
but it ts not intended to be. 

The ffndfngs of fact and conclusions of law arrived fn 1982 by 
the U.S. District Court in Oklahoma City concerning the site 
should not have beer. relied upon to develope a remedy. 

The findings and conclusions were not used in the FS tn the 
manner that the commenter suggested was the case. The facts 
which led to development of these findings and conclusions have 
for the most part been supported by data obtained sfnce 1982, 
and have therefore been properly considered, along w1th other 
relevant investigative and factual information concerning the 
site. EPA did not mean to tmply that these findings and 
conclusions had to be taken at face value, as they certainly 
were not during the FS but were re.exam1ned as appropriate. 
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E) OPPORTUNITY FOR PUBLIC PARTICIPATION 

Comments were received which indicate some parties feel EPA should have 
-.de a ~reater effort to involve those parties potentially liable for the 
site in development of the FS and shoulc have allowed .ore extensive 
comments on the FS. The NCP as well as current EPA poltcy 1s cited as 
support for thts argument. 

Where appropriate. EPA will generally involve PRPs in studies and develo~nt 
of response actions. The reasons for tn1s are numerous. not tne least of 
which ts the previous experience of the Agency which suggests that those 
parties aost directly involved 1n studfes and aost familiar with the 
rationale for EPA decisions will be .ost w1111ng to participate in voluntary 
clean up. At the Hard~ge/Criner s1te. the enforcement poltcy documents 
which recommend PRP parttctpat1on 1n the Rl/FS were appropriate. had not 
been promulgated by EPA at the tt.e the fS was co-m1tted. ln addition. a 
PRP search had not yet been completed. for this reason. PRPs ~re not 
Involved from the outset. In December 1984, an initial group of nearly 
300 PRPs was not1f1ed of tht1r potential 11ab111ty on the s1te. Since 
that time. approximately 135 parties have fon.ed the Hardage Steering 
Ccmn1 tt tt ( KS C) • 

EPA has met with KSC often stnce 1ts fonftatton. final docu~nts have 
been provided in a timely manner; and over 200 requests for documents and 
information have been answered tn writing under the Freedom of Information 
Act since early 1985. Communication has been frequent between both the 
technical and legal staffs and have been as open as the enforcement nature 
of the site allows. 

Comment: EPA refused to afford HSC the opportunity to partfcfpate fn 
development of the Rl/FS. Tnese acttons violatea EPAs own 
gu1deltnes fncluding the March 20, 1984 ~from Lee Thoms. 
•Parttctpatton of PRPs tn development of Rl/FS under CERCLA 
and the draft CERCLA Settlement Policy•. 

Response: The March 20. 1984 memo indicates that PRPs ~ay be allowed. to 
where appropriate. to conduct the Rl/FS under an EPA approved 
scope of work and under 1 foM1111zed agreement such as a Consent 
Otcree. This policy 1n no way requires or indicates that EPA 
will. abandon on-go1ng studies •rely to allow PRP conduct of 
an Rl/FS. Regional experience has been that when conduct of 
an RI/FS has been switched from one EPA contractor to another. 
stgn1f1cant delays result. Even greater delays would be expected 
1n transfer of the Rl/FS to 1 party out-stde the Agency. In 
addition. previous acttvtttes of HSC have not indicated that 
an FS could nave been completed by them .are rapidly than by 
EPA. The Hardage Steering Committee had not been organized at 
the time the FS was tntttated tn January 1984; aside from this 
purley practical reason for not allowing HSC to conduct an 
Rl/FS, other factors enter tnto this sttuatton. 

~1G 
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Response: 

COII'f!lent: 

C-39 

The draft •cERCLA Settl~nt Policy• referenced to tn the 
comment was issued October 4, 1985, and does not constitute EPA 
policy, Instead, EPA's settlement policy ts contained tn the 
Interim CERCLA Settlement Policy as set forth in the Federal 
Register on January 5, 1986. At this ti~ the FS was tn 1ts 
later stages of development. 

Insufficient t1~ was allowed for tORment on the FS. The docu~ent 
1s extensive and detailed, thus 1 c01nent period substantially 
longer than the ~inimu~ three ~eks required by the NCP would 
have been appropriate. 

There was 1 5 week comment perfod on the FS; thts fncluded 1 15 
day extension requested by HSC. addition. the FS was placed tn 
repositories and provided to the HSC two weeks before the 
formal comment period began, providing a total of approxf .. tely 
Stven weeks· for interested parties to review and connent on the 
FS. While EPA and its contractor did spend approxt .. tely eight 
~onths compiling the 200 page FS, all data from whfch this FS 
was compiled has been available to the public from the tiMe EPA 
began the FS in Mid-1985. 

EPA ~ust afford the HSC an opportunity to finalize and present 
its own response plan before selecting a r..edy. 

Response: EPA has repeatedly been told that HSC 1s or will be preparing 
some type of response plan. Unfortunantely this work has never 
been produced, forcing EPA into the conclusion that such work 
may not be done even tf EPA were to watt. Any response plan 
submitted to EPA will be considered, as have all proposals, 
documents, advice, and comments in the past, provided such a 
plan is received in a timely fashion. EPA gu1dl1nes and 
regulations do not, as the commenter states, require EPA to 
afford the HSC an opportunity to finalize and present this plan. 

t.R0001937 
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F) RECOMMENDATION FOR ADDITIONAL STUDY AND/OR lNITlAL RE~EDIAL MEASU~ES 

The commenters have proposed a general plan for additional studies which 
in their_opinion, shoulo be conducted prior to selection o' a r~edy for 
the site. These studies would supplement EPA work and be aimed at developing 
1 Rl/FS for both op~rable units of the s1te. 

These commenters nave also proposed to conduct initial •easures aimed at 
site stabilization. These ~easures would mainly included: 

1) fencing of the entire property, 

2) construction of a temporary cap and collection syst~ for surface 
seeps 

3) monitoring of drinking water supplies and construction of alternate 
water supplies if necessary. 

EPA feels that some of the study items suggested by the commenters are 
appropriate. Some of :he additional study ttems and are being considered 
by EPA as necessary components of studies for the second operable un1t. 
EPA sees no purpose in rethinking its previous decision to split the site 
1nto operable units. 

The !Jroposed "removal" actions have Jlso been considtrtd by EPA. An EPA 
site assessment team was dispatched to the site in June 1986 and, fo1~owing 
the teams report, action will be ta~en as necessary. 
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G) OTHER COMMENTS 

C~ent: Has EPA considered incineration and dfsposal of the entire 
waste volume at Hardage through underground 1nject1on. In th1s 
area, formations below 3000 feet often show caverns which take 
en~nmous amounts of fluids and cannot be plugged by addition of 
sealant or br1dg1ng Materials. 

Response: Two problems would be presented bs dfspostng wastes tn the 
fashion suggested: the actual ability to do this and the legal 
and perm1tt1ng constraints. 

Comment: 

Response: 

The physical problems wtth tnjecttan would be stgntftcant. The 
voiume of wast~ consfdtre~ 1or disposal ts roughly 179,000 
cubic yards. or 36 mtllton gallons, of sotls and sludge. To 
allow 1njtct1on, the wastt would hlvt to be slurried with 
water, fonming 1 volume tn eless of 100 m1ll1on gallons of 
waste slurry. While this volu., could theoretically be injected 
fn the space of 1 ftw wteks, tht IIOMIOUS volUMe of solids 
would likely clog cavttfes rapidly, requtrtng construction of 
several wells over an area s1gn1ftcantly larger than the s1te. 

Considering the type of waste found at Hardage, 1t ts unlikely 
such tnjection wells would be perlrttted by EPA or the State of 
Oklahoma. 

EPA should select the On-site tnct~rat1on/Off-stte Otsposal 
Alternative. This is the only way to achieve 1 pe~nent 
remedy for the Hardage stte. Several c~ntors expressed this 
sent1ment; one felt that the On-site incineration and disposal 
plan would also be adequate. 

EPA favors an on-site disposal plan due to several factors tncluding: 
1) the volume of waste present; 
2) hazards associated with off-site transport; 
~) questionable availability of an off-stte disposal facility; and 
4) the fact that an off-site plan ~Rrely shifts hazards to 

another location and population. 

EPA will give appropriate consideration to the 1nc1nerat1on 
options. The deci,ion will be available for public c~nt 
before betng finaltzed as 1 Record tf Dtctston. 

C~nt: lnc1ncerat1on should not be selected stnce lOOS destruction of 
compounds such as 2,3.7.8 • tetrachlorodtbenzo -p-diox1n (TCOO) 
cannot be-achieved. In addition, particulates should be sampled 
prior to emm1sston to the a1r. 

LF-OOOl~J' 

r 



I 

t 
I 

~ 

I 
r 
I ... 

d 
I 

It 

'I 
.I 

C-42 

Response: 1001 destruction of anything can never be achieved. Incinerator 
testing by EPA in Missouri has in all cases achieved greater 
than 99.9999~ destruction of TCOD and has effectively destroyed 

_ even hard to burn compounds such as carbon tetrachloride. EPA 
sets limits on particulate emissions by inciner1tors and these 
solids would be analyzed tn test burns and periodically throughout 
the operations. 

Comment: The waste could be disposed as foll~s: 

Comment: 

Response: 

COIT'fllent: 

Response: 

• seperate water/solids by settling 
• dispose the water tn an tnjectton well 
• heat the solids to dry them 
• seal the solids in a plasttc/c~ent •casket• and bury 
• dispose th~ dirt tn another ~anner 

This plan is. fn some ways. similar to the on-site disposal option. 
The waste treatment and handling techniques have not yet been 
finalized. These comments and plans will be considered in the 
design phas£ of remedial planning. 

Do provisions exist for indemnifying contractors involved in 
remedial work on Superfund sites from posstble future liability 
under CERCLA for hazards arising from the stte at some tim~ 
after this work is completed. 

Under current law. the contractor cannot be indemnified even 
for actions carried out at EPAs direction. Provisions for 
contractor indemnification will likely be in revised CERCLA 
statutes being developed Congress. 

EPA should have more thoroughly investigated deep bedrock to 
identify existing contamination and evaluate the potential for 
contamination in the future. This needs to be done since it is 
contamination of deeper ground water and transport through th8t 
flow regime which has the potential to affect populations not 
in the immediate vicinity on the site. 

One of the key purposes of the Management of Migration Rl/FS 
will be to define the long-term potential for ~1gratfon along 
pathways such as the deeper groundwater. Three wells drilled 
on-site to dept~s of 200 feet or ~ore showed no contaminants at 
detectable leve·s. 
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